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DELIVERY !—Electronics work at 


New Departure! Bearing races are 
speedily sorted into six dimensional 
classifications by this machine. Vol- 
ume is up because New Departure 
invested in this modern equipment. 





PRICE !—Savings of automation in 
New Departure plants are reflected 
in prices impossible with less modern 
methods. Here a unique machine 
automatically assembles refrigerator 
door bearings . . . with notable 
savings for the buyer. 









QUALITY ! — Painstaking 
quality control, at every 
manufacturing step, works 
to approach perfection in 
every bearing. Here you 
see an electronic inspection 
of operational noise level. 
Any sub-standard part is 
automatically rejected. 
There’s no chance for error. 
You are sure of top quality 
—every time! 
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PLUS ENGINEERING SERVICE_There’s no * AN) 


substitute for experience . . . and New Departure 

offers you an i rr backlog of sunamiened | E Ww D E PART tf R E 
ball bearing knowledge. So whenever the prints 

call for ball bearings, check with New Departure BALL BEARINGS 

for engineering assistance in bearing selection and 

application. Phone, wire or write . . . you'll get 

action from New Departure—PDQ! 

NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT a a 
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Why Bodine mofors 
were selected 
for Electric Aire 


hand dryers 





This is an Electric Aire hand dryer 


ee 
Sn __ 





kind you see in theatre or railroad station 


1 


washrooms. 


BODINE MANUFACTURES 
FRACTIONAL HORSEPOWER 
ELECTRIC MOTORS FOR: 


dictating machines 
electric typewriters 
revolving signs 

adding machines 

coin counters 
therapeutical equipment 


film projectors 





printing timers 


automatic dispensers 


Le 


Type NSE-12, 1/10 H.P., 6500 rpm, universal, 


resiliently mounted motor. 


It’s one of the least expensive ways known for The dryer’s blower is powered by a Bodine 
drying hands . . . 2,000 hands for 16c. 


electronic controls 
stapling machines 
tape dispensers 
automatic wrappers 
compressors 

check signers 
recorders 

type setting machines 
display units 


...and for many 


other applications. 





dryer is 25,000 hours eos enough to dry all the Aire Engineering Le producers of the Elec- 


4 Electric Aire says motor’s life expectancy in A This is Mr. E. S. Hewitt, president of Electric 
tric Aire hand dryer. 


hands in Detroit and Los Angeles. 


"For 20 of my 35 years in the electric 
hand dryer business I have used Bodine 
Motors because they require less 
service and fewer replacement parts. 
It appears that their exceptional 
dependability lies in the high quality 
materials employed, unusually good 
workmanship, and thorough inspection. 


This is substantiated by the fact that KB @) :) | | = 
: —_ 





50th Anniversary 





Ask for a sample copy of 
“The Motorgram,” a 

windings seldom fail and sleeve 

bearings stand up better under neglect ~ 

and hard use. Our experience with your 

ball bearing motors is still limited." 


bi-monthly publication 


nol 


discussing application and 









design of fractional horse- 





power electric motors. 


For detailed information, contact Bodine 


6 This ce what Mr. Hewitt has to say about Bodine ] Be sure yeur motor is as good as your product. 
Electric Co., 2256 W. Ohio St., Chicago, III. 


Fractional horsepower electric motors. 
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New Injection-Molding Process for Printed Resistors 
R. S. Marty, E. M. Davies and P. J. Franklin describe printing equipment and 


techniques; give formulation of resistor inks: present properties data on effect 
of formulation and operational variables 


Orders and Degrees of Automaticity 


George H. Amber classifies the extent to which man’s functions can be replaced 
by power and automatic control and its degree as a measure of automation 
achievement. 


Finish Effects on Stainless Steel 


R. E. Paret classifies mill finishes and describes the wide variety of surface effects 
possible through mechanical and chemical treatments 


Speed Regulators for D-C Motors—Il 


William Sackman reviews the operating fundamentals that influence the speed 
characteristics of d-c motors and evaluates the performance of common types 
of regulators 


Nomographs as Engineering Worksheets 
Chester W. Young reviews fundamentals of nomograph design and gives pointers 
for effective use. 


Automatization of Chemical Analysis 


George P. Gale discusses the design objectives of an automatic recording spectro- 
photometer and how they were achie ved using an electromechanical servo 
system. 


Electroplated Applications for Precious Metals 
I. Cross and P. J. Sloane describe the functions and advantages of electro- 
depositions of silver, rhodium. gold, platinum and palladium applied to various 
components. 


Dual-Torque Hydraulic Drive 
George Homanick explains how fluid motors, two-pressure pumps, solenoid 
valves and pressure switches are combined to produce an extremely versatile 
drive for a “nut-torquer.’ 


Etched Wiring Simplifies Magnetic Amplifier Design 
kK. H. Sueker describes how etched copper-clad phenolic cards are used to reduce 
production time and lower cost. 
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The Prime Component 
Design— 


The phrase may seem trite, and the coinage of the 
words worn thin, but it is as true tod: iy as it has ever 
been that the prime component of any product is the 
integrity of its makers. In an age of onrushing scientific 
and technological advances, this simple statement as- 
however, new depths and new perspectives. 
What may have been a simple verity in the days of 
t has become today an involved pattern of 
ee ae and action. 

For the obligation of integrity in the context of 
modern product design goes be yond the obligation of 
good and sound parts and materials, of design for 


sumes, 


handicraf 


reliable performance and service. There is also a de eper 
and greater responsibility to the entire economic and 
sociological structure of the nation. If we 
design, and build a new product—be it a humble toaster 
or a mighty automatic press or an infinitely adept com- 
puter—we must assess the contribution ‘this product 


research, 


makes to the sum total of our way of living. 


How High the High-Tempe 


Plasties Dielectrics? 


rature 


Polymer chemists are being persistently prodded for 
pli istics able to function continuously and under vari- 
ous service conditions at elevated temperatures of the 
order of 500 C. At present, nothing remotely meets this 
requirement, except organoborons still in a 
highly experimental stage. Of the commercial plastics, 
the fluorocarbons rank the highest, with temperature 
resistance at approximately 200 C. 

As reported recently by a Battelle group at an In- 
ternational Congress of Industrial Chemistry at Brus- 
sels, thermal stability in plastics may be due to the 
absence of hydrogen in the molecular structure, rather 
than to the presence of some heat-resistant element. 
An analogy was cited to such materials as glass, dia- 
monds and the fluorocarbons. 

Meanwhile, ceramics are coming to the fore in many 
critical applications where dielectrics are required to 
withstand the elevated temperatures. Fused _ silica, 
such as Corning Glass No. 7490, shows a very desirable 


some 


combination of heat resistance and low dielectric losses 
at high frequencies. At 10° cps, at 500 C, tan 8 is 0.007 
(preliminary-data and believed to be considerably 
too high). At 500 C and 101° cps, the value is less than 
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Traction motor research: This array of bright and 
gleaming nozzles at G-E’s Locomotive and Cai 
Equipment plant at Erie, Pa., 
ing research project to study airflow requirements 
for traction motors and generators. These nozzles 
function as valves that control precisely calibrated 
airflow through a large air chamber and then toward 


represents a continu 


the equipment on test. Also researched is the ef 


fectiveness of various fan and blower designs 


0.0002. The fused silica can be fabricated into complex 
shapes by suitable grinding methods. One of the ad- 
vantages of the ceramic 
sistance 


dielectrics lies in their re- 
high-energy radiation. 
A negative factor, however, is the susceptibility 
shock and vibration at high temperatures. And, 
of course, where a flexible or semirigid dielectric is 
needed, the ceramics are not practical. 


Design Aid to 
Precipitators 

How do we measure the electrical forces that are 
able to attract electrically charged dust particles to 
collecting electrodes in electrostatic precipitators? 
Lack of a suitable instrument for this purpose has here- 
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CF-1 





e Non-After-Glow characteristic 
e A canvas-based laminate 

e Post-Forms to shapes in inexpensive cold molds 
e Excellent mechanical strength 

e Resists abrasion, has long life 

e Easily machined and punched 


Where can you use this new canvas-based C-D-F 
“Post-Forming” Dilecto grade CF-1? Presently it’s 
used for a multitude of aircraft and semi-structural 
parts . .. as ribbed panels, fan blades and ammuni- 
tion bay liners, guards and cover frames .. . as 
ventilating ducts, battery box containers . . . switch 
covers, thermostat mounting plates, etc. CF-1 has a 
tremendous potential in electrical as well as other 
industries because of its strength and light weight. 





“Post-Forming” Dilecto CF-1 is easy to work with. 
Heated until pliable with infra-red, electric ovens, 
strip heaters or hot plates, or immersed in molten 
alloys or hot oil, it is then quickly placed in a cold 
mold and pressed or formed until cold enough to 
retain the desired shape. Inexpensive molds can be 
made from hard wood, cast or laminated plastics, 
steel and metal alloys. Normally C-D-F supplies Di- 
lecto CF-1 in sheets from 1/32” to 1/4” thicknesses. 





C-D-F’s sales engineers ( offices in principal cities ) 
will cooperate with your designers and production 
experts. C-D-F also forms and fabricates Dilecto to 
your specifications. Write for technical bulletins 
describing Dilecto CF-1 as well as other grades of 
Post-Forming Dilecto. 





NON-AFTER-GLOW — Post-Forming Dilecto CF-1 incorporates special chemicals 
in the varnish that produce no apparent after-glow once an ignited speci- 


men has been extinguished. This product complies with the SAE-Aero- 





nautical Material Specification AMS-3605, latest revision. 


SILICONES, TOO — C-D-F offers other post-forming grades of laminated 
Dilecto: Grade GB-SF is a glass-base Silicone laminate furnished in a 
semi-cured state for forming pieces where high heat resistance and low 
dielectric losses are required. Can be formed into armature slot insu- 


lators, rectangular coil forms, primary-secondary cylindrical or rectan- 
gular insulators for dry type transfomers, etc. Grade XF Dilecto is a 
paper-base grade for mechanical applications where electrical properties 
are secondary. 





THE NAME TO REMEMBER FOR POST-FORMING DILECTO LAMINATED PLASTICS 


CONTINENTAL-DIAMOND FIBRE COMPANY 


NEWARK !3, DELAWARE 
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RESEARCH HORIZONS 





It’s a million electron volts: Through an arrange- 
ment of mirrors, this observer can watch the irradia- 


tion of polyethylene insulating tape in a 1-mev 
generator. (For a current application of General 
Electric’s new Irrathene tape see story in this issue’s 
“Design Trends” department. 


tofore handicapped investigation of basic design factors 
in the development of the precipitators, according to 
Dr. Philip Cooperman, Research Corporation, Bound 
Brook, N. J., speaking before the recent Seventh Annual 
Gaseous Electronics Conference at New York Uni- 
versity. 

\ special instrument, however, has now been devel- 
oped, he reported, which comprises an airgun that 
propels a small precision steel ball (intended to simu- 
late a fine particle of dust) through a model of an 
electrostatic precipitator, then into a cage where the 
charge is measured. The ball is fired through at various 
velocities, and the electrical forces acting along the 
path of the ball are calculated. 


Printed R-C 
Research 

Those inseparable circuit companions—resistors and 
capacitors—can now be made in a new “printed” ver- 
sion. In a report beginning on page 56 of this issue, 
a research group at the Diamond Ordnance Fuze 
Laboratories details the results of a painstaking inves- 
tigation that has led to the development of an injection- 
molding method for producing resistors. The second 
part of this report dealing with a compression-molding 
method for printing capacitors will appear next month 


Budgeting Hits 
Government R & D 


Government- sponsored spending tor research and 
development is due for a drop come fiscal year 1955. 
The drop may be substantial. The Armed Services will 


& 








be the hardest hit. Back of this prediction is the Na- 
tional Science Foundation. 

In its current report, “Federal Funds for Science,” 
NSF lists total government obligations for research 
and development in 1953 of close to $1.92 billion. Esti- 
mated obligations for fiscal 1954 are practically $2 
billion. Projected for fiscal 1955, the total dips to about 
$1.84 billion. In fact, the dowhward trend may be per- 
ceptible when the final figures for 1954 are in. Of the 
totals noted, the Armed Services were responsible for 
$1.48 billion in fiscal 1953, $1.54 billion in 1954, and 
are charged with $1.35 billion for 1955. 

But a reversal in the trend is seen in budgets tor 
basic research. In 1955 the estimated obligations total 
$131 million as against $116 million in 1953. Over the 
three fiscal years noted, however, basic research re- 
ceived only some 6 to 7 per cent of the total funds. 


Two-Way 
Street— 


The chemist has done much for the electrical and 
electronic engineer through the development of vastly 
improved materials. each. as new dielectrics, embed- 
ment and encapsulating compounds and plastics mold- 
ing compounds. For example, the big story in con- 
te mporary motor de sign is the story of new insul: iting 
materials used to increase the ratings of motors, reduce 
size and weight, prolong life expectancy. 

Through the development of automatic and semi- 
automatic chemical laboratory equipment, the design 
engineers have been able to reciprocate. Such instru- 
ments as the automatic spectrophotometer described 
by George P. Gale, Beckman Instruments, in his article, 
beginning page 88 of this issue, eliminates much of 
the old-f: echlons d drudgery of analytical chemistry, 
speeds up the chemist’s work, sharpe ns the precision 
of his results. 

Electronic controls and mechanical linkages, servo- 
motors and differential amplifiers are used in a novel 
manner to attain the results required. 


More on solution ceramics: Our October 1954 re- 
port in this department on the extra-thin flexible 
ceramics developed by Armour Research Founda- 
tion, Chicago, has evoked many inquiries for addi 
tional information. A booklet, “Solution Ceramics.” 
is now available from E. W. Wickert, Assistant 
Business Manager, at Armour 


Kudos for 
Teflon 


Polytetrafluoroethylene (Teflon), say insulation ex- 
perts, has just about established itself as an indispens- 
able material in designing special-purpose test fixtures 
and instruments used in advanced dielectric studies. 
The availability of this material has made it possible 
to construct smaller, more efficent apparatus capable 
of precision evaluations in the upper frequency and 
extreme low-loss ranges. Resistance to chemical 
action is an added advantage in many instances. 
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Low motor height with high power output 
gives manufacturers added sales advantages 


Nine major manufacturers of floor machines came to Jack ; 
& Heintz with an industry-wide need: a low silhouette ad 
motor that would give their machines clearance under we 
low furniture, yet retain torque and power character- 
istics of a conventional-size motor. 


In 


Heintz engineers developed a special, low silhouette unit 
that completely answers this need. 


The extremely low height of J &H’s design is the result 
of extra shallow end bells with inner-bearing construction 
and wafer-type switch. This, in turn, permits the use of 
the same amount of lamination steel and copper wire as 
found in a conventional motor—results in comparable 
horsepower and performance characteristics. 


Modifications Offered From Basic Special Design 


A J&H Low Silhouette Motor can be furnished with one or 
more of the following modifications: 


1. Exterior contour and finish to match styling and 
color of original equipment. 

2. Externally or internally mounted capacitor. 

3. Ratings from !; to 2 hp in single or dual voltage, 
single or three phase, and for odd current 
characteristics. 

4. With or without special face or flange-mounting 
end frames (see drawings). 

FLANGE MOUNT FACE MOUNT WITHOUT END FRAME 


_ J&H Customized Motors Power 


DESIGN YOUR PRODUCT TO DO A JOB... 


scomized SACK & HEINTZ, 88%: 


9 Leading Floor Machines! 


custom designing a motor for the industry, Jack & 


Features Extra Shallow End Bells 
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RESEARCH HORIZONS 


Nickel-Iron 
Battery 


Space-saving nickel-iron battery developed by Stor- 
age Battery Division, Thomas A. Edison, Inc., for ma- 
terials-hi indling equipment provides 25 per cent more 
power compared with standard ty pe without increased 
demand on space. Positive tubes in the battery use 
Hakes of pure nickel alternated with layers of nickel 
hydrate. The negative pockets contain iron. Electro- 
lvte is a solution of caustic potash with small quantity 
of lithium hydrate in distilled water. All structural 
cell parts are of nickel or nickel-plated steel. 


Design for 
*“Nut-Torquing” 


How do you design a drive that in addition to pro- 
viding fast and slow speed setting offers a choice of 
high or low torque; forward and reverse; and automatic 
stalling at maximum torque? See the report by George 
Homanick, Hautau Engineering Comp: any, page 100. 
describing how these required char: acteristics for a 
“nut-torquing” machine were met by specifying fluid 
motors, two-pressure pumps, and a unique arrange- 
ment of solenoid valves and pressure switches. 







The Module Concept 
in Component Design 

Here thinking by engi- 
neers specializing in the design and application of the 
module type of electronic component: 


is a crystallization of some 


1. Although the module principle (and its related 


automatic assembly svstem) might be considered 






















Silicon does it: Needle-nosed new 


rectifier (extreme 


silicon power 
right), now in experimental de- 
Transitron Corp.. 


rectifier Details 


velopment by 
ventional 
this page 


compared to con- 


appear elsewhere on 











primarily a production concept, it definitely and closely 
affects de ‘sign engineers. The latter should not feel that 
this concept in any way sets up any constraints on de- 

sign flexibility. If an engineering-wise mature view- 

point is brought into the consideration of this concept, 
it will be elwions to the engineer that he is granted an 
extended control over his design, beginning at the 
design blueprint and moving into the production line. 


. The module should be considered as a compo- 
ne oi in itself with established mechanical and physical 
as well as environmental characteristics. Electrical 
properties of each module will, of course, vary as the 
circuit elements vary, but the module conce pt has the 
advantage of an established characteristic taking in 
the sum total of the mechanical, physical and environ- 
mental characteristics. 

These comments could be extrapolated to apply 
to almost any other kind of automatic system for the 
assembly of electronic components utilizing printed 
circuitry and other formal arrays of components. 


Iridium heating elements: G-E’s General Enginec: 
ing Laboratory uses a 6-in. iridium coil as_ th 
heating element in a laborary furnace for calibrat- 
ing thermo-couples applied to jet-engine 
ture work. Only 500 watts are 


provide the equivalent of 


tempera- 
needed to 


jet-engine temperature 


Silicon Power 
Rectifier 


An experimental silicon power rectifier developed 
under a Signal Corps contract by the Transitron Elec 
tronic Corp., Melrose, Mass., has already been applie “ 
to military equipment. E — ‘nt oper: ation is claimed 
between the and +302 F. Large 
power-handling capacity and compactness are othei 
features. Operating efficiency as high as 98 per cent is 


indicated. 


extremes oi 130 F 


According to the manufacturers, this experiment ul 
rectifier shows “promise of being technically superior 
in every import int respect to existing rectifiers, includ- 
ing selenium. 


Automaticity 
Gets the Cake— 


ot these 


If vou don’t watch out, one days you may 
find an automatic cake-baking system smack in the 
middle of your kitchen. . . . It seems that all your little 
woman needs to be in business is a standard tape- 
recorder-playback machine, mixing instructions stored 
on tape, an array of glass hoppers for the ingredients, 
sequencing relays, mixers, panel controls, pilot lights, 
other sundry electronic components and circuits, and 
someone brave enough to eat the end result. 

Next on the juke ‘box hit parade might be: “If 1 Knew 
You Were Coming, I'd Have Autobaked a Cake .. .” 


E. J. 
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Widest selection of latest materi- 
als. Constant addition of new spe- 
cial-purpose bodies. Over 50 
years accumulated experience and 
“know how.” A highly trained 
staff, alert for improvements and 
new techniques. 


True cost is what you get for what 
you pay. It’s risky to buy ceramics 
by price alone. It may mean medi- 
ocre material and outdated de- 
sign. You'll profit by investigating 
the recent “giant steps” taken in 
the ceramic field. 


AlSiMag offers the best possible 
ceramic for your job at a price 
that’s right. Modern, large-scale 
equipment cuts production costs. 
Shipments are on time and to spe- 
cification. AlSiMag extra services 
include free redesign service and 
use of open dies. 


Assembly lines run on deliveries, 
not promises. That's why we're 
careful to make delivery esti- 
mates that are dependable. True, 
ceramics are temperamental. But 
you'll find AlSiMag’s “shipment 
as promised” average is high. Ask 
any of our customers. 






























* Send a blueprint and outline of operating conditions 
and see what American Lava can do to save you money. 


SSROD YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY 
CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): 
Cambridge, Mass © Chicago, III ® Cleveland, Ohio @ Dallas-Houston, Texas 
Indianapolis, Ind. © Los Angeles, Calif. © Newark, N.J. © Philadelphia-Pittsburgh, Pa. 
St. Louis, Mo. © South San Francisco, Calif. © Syracuse, N.Y. © Tulsa, Okla 










MICRO SWITCH Precision Switches 


A PRINCIPLE OF CODCOD 


DESIGN 


need 
a push button 
assembly? 


need a high 
temperature 
switch? 


Does your design call for a switch 
that will operate perfectly at 1000°F? 
Originally designed to withstand the 
terrific heat of jet engines, this 
switch has met some very exacting 
requirements for a precision switch 
to operate in high temperatures. 
It has been found useful in equip- 
ment designed for distilleries, found- 
ries, vulcanizing plants or other 
industries requiring high tempera- 
ture components. For complete in- 
formation and consultation on 
MICRO SWITCH precision switches 
contact your nearest branch office. 


need 
a toggle switch 
assembly? 


Many variations of these extremely 
small toggle switch assemblies are 
available for the control of multiple 
circuits. Shown is such an assembly 
for panel mounting which uses two 
SPDT subminiature switches to 
control up to 4 circuits. The small 
size of this switch permits mounting 
in minimum space behind panel. 
Other toggle switch assemblies are 
available which permit control of 
up to 16 circuits. If THE switch 
you need must do a big job in a 
small space check with MICRO 
SWITCH. 


This is a subminiature push button 
switch assembly for two-circuit 
control. This switch provides an 
improved ‘“‘feel’’ and simultaneous 
make and break of the two circuits. 
Other push button assemblies in- 
clude one for panel mounting with 
the plunger mechanism sealed at 
the panel; also slide button assem- 
blies where two subminiature 
switches are mounted in a three 
position, maintained contact assem- 
bly. Whatever your switch require- 
ment it will pay you to contact 
MICRO SWITCH. 





Only 1 Switch 
Your specific 


need 
a subminiature 
rotary assembly? 





Perhaps you need a small subminia- 
ture rotary selector switch. Here’s 
one that will control from 2 to 16 
circuits. It uses from 2 to 8 SPDT 
subminiature switches and permits 
from 2 to 8 switching positions with 
spring or manual return to neutral 
position. 

Whatever the one switch you 
need to improve the performance 
of your design, there is—or can be 
—a MICRO SWITCH product to 
meet your requirement exactly. 
Call MICRO SWITCH today. It 
may save you time and money. 


MICRO SWITCH provides a complete fine of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 
switches. Available in a wide variety of sizes, 
shapes, weights, actuators and electrical char- 
acteristics. For all types of electrical controls. 









Me UR ie Bh: 
Service help you select it! 





Call your nearest 
MICRO SWITCH 
branch office today 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
tn Canada, Leaside, Toronto17, Ontario « FREEPORT, ILLINOIS HONEYWELL 












UNBRAKO AT WORK 


MINIATURIZATION. Small socket cap screws make possible smaller instru- 
ments. UNBRAKO Micro Socket Cap Screws range in size from +0 to 
from \%” to 4” in length. But they have much more than microsize to recom- 
mend them. They are so strong that three UNBRAKOs will do the job of five 
ordinary cap screws. Or, if you must use the same number of screws, you can 
safely use smaller UNBRAKOs. All UNBRAKOs have knurled heads for easier 
handling and faster assembly, and uniform sockets for maximum wrench 
engagement. Your favorite industrial distributor always stocks UNBRAKOs. 
STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


—nana, 
UNBRAKS SOCKET SCREW DIVISION hed JENKINTOWN, PENNSYLVANIA 
ee 
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Fiberglas— polyester 


laminates now cost no 
more than conventional 
phenolic laminates. 

For more resistance to 
heat, tracking and 
impact, and greater 
dimensional stability, 
order them from your 
distributor today. 


FIBERGLAS 


' #'T. M. Reg. O.-C. F. Corp. 


For Technical Data, Write: Owens-Corning Fiberglas Corporation, 
Electrical Division, 598 Madison Avenue, New York 22, N. Y. 









REVOLUTIONARY NEW DEVELOPMENT 


offers greatly 

























ASSURES IN EXISTING 
DESIGNS INCREASED MARGINS 
OF SAFETY FOR OVERLOADS 


—means greatly prolonged thermal life 





MAKES NEW DESIGN 
ECONOMIES POSSIBLE AT 
HIGHER TEMPERATURES 





Thermaleze, Phelps Dodge’s new film magnet wire, 
provides greatly improved heat resistance for 
short time, high temperature performance. For 
Class A windings, where unusual heat conditions 
prevail, it offers a greater safety factor against 
overloading. Good abrasion properties, excellent 
solvent and moisture resistance and good film 
flexibility readily permit Thermaleze to be sub- 
stituted for conventional film wires. 








Any time magnet wire is your problem, consult 
Phelps Dodge for the quickest, easiest answer! 





Fist for [ailing Cualily—from Nypine o- Markol/ 
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IN CLASS “A” FILM MAGNET WIRE... 


| THERIVIALEZE 
































*RANGE|OF HEAVY FORMVAR, 











WEEKS AT 150° C. 


ene, 


NEMA twist samples aged in air oven at 150° Centigrade. Samples taken 


periodically for dielectric breakdown—an excellent measure of thermal life. 





INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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anything like these COLD-FORMED parts... 


¢ Well show you how to 


Cut yOUr 
OOSLS 


30% t0 70% 


9 out of 10 companies using small machined parts 
like these are wasting thousands of dollars per year! 


We know! We've proved in plant after plant all 
over the country that parts cold-formed the Milford 
way cost 30% to 70% less than when made by machin- 
ing or other methods . . . whether the quantity runs 


to a few thousands, or millions! 


We'll prove that you can save 30% to 70% on 
your cost of small parts and our work won't cost you 
one red cent! Just tell us, “Yes, we use small machined 

; oe > | parts that look like these.” We'll take it from there! 
Leite Contact your nearest Milford plant or office today! 


ILFORD RIVET & MACHINE CO. 


PLANTS IN: OFFICES IN: 
F New York 17, N. Y., 40 East 40th St., Murray Hill 5-6860 
Milford, Conn. (Milford 2-1681) Atlanta, Ga., 546 Hillside Dr. N. W., Exchange 6726 Norwalk, Cal., 10920 So. Gard Ave., Torrey 3-2606 
Norwalk, Cal. (Phone Whittier, Cal Charlotte, %. C., P. 0. Box 1394, Charlotte 5-7563 Pittsburgh 20, Pa., 1007 McCartney St., Walnut 1-5171 
™ Oxford 3-3777 ’ ’ , Chicago 39, II|., 5033 W. Armitage Ave., Berkshire 7-1020 San Francisco 27, Cal., 80 Stonestown, Overland 1-4425 
' : Cleveland 15, Ohio, 1836 Euclid Ave., Cherry 1-7577 St. Louis 17, Mo., 7743 Arthur Ave., Mission 5-4344 
Elyria, Ohio (Elyria 3137) Detroit 24, Mich., 16950 Harper Ave., Tuxedo 4-2530 St. Paul 5, Minn., 2166 Grand Ave., Emerson 3396 
: Fort Worth, Tex., 2208 Hudson St., Lockwood 3658 Seattie 4, Wash., 1927 1st Ave. So., Mutual 2450 
Aurora, III. (Aurora 2-4278) Indianapolis 2, Ind., 1916 N. Meridian St., Talbot 4549 Seneca Falls, N. Y., P. 0. Box 110, Seneca Falls 813 
Jenkintown, Pa., 615 Greenwood Ave., Ogontz 1708 Stratford, Conn., 239 Housatonic Ave., Bridgeport 7-9647 
Hatboro, Pa. (Osborn 5-4560) Newark 2, N. J., 972 Broad St., Market 2-5877 Westwood, Mass., 77 Greenhill Rd., Norwood 7-2878-J 
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THIS RUNDEL-BUILT VARIABLE VOLTAGE 
CONTROL PANEL is designed for con- 
trolling three motors, each with five 
selective speeds. Major components 
include Ward Leonard A-C and D-C 


contactors, starters, relays and 
resistors. 


one-stop shopping 


FOR 


control components 


Whether you're building, buying, or using controls, you'll find every 
A.C. or D.C. component you need at Ward Leonard. 

That includes components for automation control, processing machin- 
ery, variable voltage speed control (Ward Leonard System of Control), 
machine tool control, conveyor system, air conditioning and other 
controls. 


Here’s what one-stop shopping at Ward Leonard gives you: 
Coordinated design gives matched performance between components. 
Quality-controlled manufacture assures uniformly excellent perform- 
ance of each component. 

Broad selection cuts shopping headaches, time, costs. 

Ward Leonard design minimizes required panel size. 

Ward Leonard design simplifies engineering requirements. 

See back of page for extreme versatility of W.L. components. 

A Ward Leonard engineer will be glad to show you our complete line 
of coordinated components for your control application. Or write for 


control catalog to Ward Leonard Electric Co., 600 South St., Mount 
Vernon, New York. 





5 major control components make 
W. L. line complete 


. A.C. and D.C. CONTACTORS — solenoid 


type, multi-pole, wide range of accessories. 


. A.C. and D.C. MAGNETIC RELAYS -— stand- 


ard and specialty types like vibrating field, 
field loss, anti-plugging, etc. 

. A.C. STARTERS — Manual and magnetic, full 
or reduced voltage, single- or multi-speed. 

. RHEOSTATS — Ring, plate and face plate 
types, manual or motor driven. 

. RESISTORS — Low, medium or high current 
for control circuit, motor starting, etc. 





contactor... basic models... 
~ major variations... combinations 


Here’s what's available from the three basic models 
illustrated above: 


. Size 2 A.C. solenoid contactor 


Here’s why you save time and money when 
you use Ward Leonard contactors in building 
. Size 2 A.C. solenoid contactor with D.C. power plant® your controls: 


. Size 2 A.C. starter 


. Size 2 D.C. solenoid contactor ¢ Minimum stock is all you need, thanks to 


. Size 2 D.C. solenoid contactor with A.C. power plant unmatched versatility of Ward Leonard 
. Contactors above with left- or right-hand integral dynamic controls. 
brake® ® Less panel space is needed with W.L. 
. Contactors above with: a) base mounted auxiliaries, b) side designs. bi th W 1 
mounted auxiliaries, ¢) base mounted low power auxiliaries Lower assem y costs with V.L. steel base 
(precious metal for electronic circuits). | units (for D.C. too) to eliminate expensive 
; ; : =i . ’ insulating panels. 
. Contactors above with mechanical interlocks, either horizontal I ; ; a = 
or vertical types e Less layout and drafting time is required. 
eer All D.C. coils are continuous-duty type. 


‘The size 3 ; salt on decades Boca stall , 
rhe size 3 D.C. solenoid contactor (single pole, with or without Fewer renewal parts are needed. 


dynamic brake) has same mounting base plate as the Size 2. 
aa 7 2 
Write for control catalog to Ward Leonard 
Electric Co., 600 South St., Mount Vernon, 
isda en la Pace ae New York. 


* Equipped with continuous duty D.C. coils 
** D.B. contact can be used as a normally closed power contact 
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Completed - NEW DIE CASTIN 


a 


When you see the new motion picture “DIE 
CASTING—How Else Would You Make It?” 
(just released by the American Zinc Institute, 
Inc.) you will learn the basic reasons why 
ZINC Die Castings are so low in cost. You 
will find, for example, that their economy be- 
gins with the kind of machine on which they 


are produced. 
The above scene from the new film shows 

















1955 


G FILM NOW READY! 


HOW TO SEE THE NEW FILM— 


If you have access to projection equipment (the film is 16 mm. 
Kodachrome with sound) and can arrange to get a group 
together to see the picture, a print can be borrowed free-of- 
charge from the American Zinc Institute, Inc., 60 East 42nd 
Street, New York 17, New York. When writing, try to give 
several alternate dates for the showing and advise the size of 
the audience (you will also receive copies of a new 24-page 
booklet on die castings for those viewing the film). 


The New Jersey Zinc Company 


“DIE 
‘ASTING 


Get the Facts on ZINC Die Casting ECONOMIES 


a battery of high speed ZINC die casting ma- 
chines. Only ZINC, among the principal die 
casting metals, can be cast in these machines. 
And this maximum production speed means 
minimum die casting costs to you. 

But the 35-minute motion picture is not con- 
fined to the actual casting procedure. It also 
covers part design, die design, secondary op- 
erations, finishing and applications. It not only 
will help you to bring ZINC 
into proper focus among die 
casting metals but it estab- 
lishes the relationship of die 
casting to other high speed 
production methods. 


FOR DIE CASTING ALLOYS 





The Research was done, the Alloys were developed, and most Die Castings are based on 





HORSE HEAD SPECIAL (unin ducity) ZINC 
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improved fiber 


UNIFORMITY. This is a photomicrograph of Accopac in the 
watery pulp stage of manufacturing. Notice how each fiber 
has an even coating of latex. This completely uniform distri- 
bution of a non-extractable saturant is one of the keys to Ac- 
copac’s many valuable sealing properties. 


seals vapor out of lamp, 


\ dark residue forming inside the globes of 
vapor-tight light fixtures was seriously reducing 
the efficiency of the lamps. 

When the manufacturer investigated. he 
found the cause in the two gaskets being used 
to seal between the cast aluminum housings and 
the porcelain receptacle. The 350° F. heat 
created inside the fixtures by 500-watt bulbs was 
vaporizing the binder in the gasket material. 
Though the gaskets still sealed, the vaporized 
binder condensed inside the globes and formed 
a residue that dimmed the lamps. 

Extensive testing proved that the dimming 
problem could be solved by using an improved 
fiber gasket material—Armstrong CS-301 Ac- 
copac®. The new material retained its binder, 
even under the high temperatures generated by 
continuous, day-and-night operation of the lamp. 
And, though the flange was held by hand-tight- 
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gasket 


solves serious dimming problem 


ened screws, Accopac was compressible enough 
to provide a lasting vapor seal. 

Accopac is well suited to varied sealing con- 
ditions because of its unique composition of 
cellulose fiber, cork, and non-extractable latex 
binder. The material is remarkably uniform, 
compressible, and dimensionally stable. 

Though a recent development, Accopac al- 
ready is widely accepted for sealing in consumer 
and industrial products. Where can you use it? 
Use Accopac wherever you need extra depend- 
ability in a low-cost gasket material. 


FREE 24-PAGE GASKET 


in Sweet's product design file for 


MANUAL—Look 


“Armstrong's 


Gasket Materials\—or write for your personal 


copy. It contains facts on 


Armstrong Gasket Materials 


Accopac and other 
as well as useful 


information about gasket design. Write Arm- 


strong Cork Co., Industrial 
Division, 7001 Ingersol St., 
Lancaster, Pa. And be sure 
to specify Armstrong Gasket 
Materials when you order 
from a gasket fabricator. 


‘Armst rong Accopac 
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ALCUPLATE 


The Material of 
1001 USES 


Replaces Strip Copper or 
Brass at Savings up to 30% 


Here’s the Story: 


Alcuplate was developed by General Plate to reduce the raw material 
costs for manufacturers using strip copper or brass. 

A composite metal, Alcuplate is a solid layer of copper permanently 
bonded on one or both sides of less expensive aluminum. This com- 
bination has practically the same physical and electrical properties 
of copper ... but reduces copper or brass costs by as much as 30%. 


ALCUPLATE FEATURES 


COPPER m4 COPPER 

@ Natural copper appearance ALUMINUM ALUMINUM 
@ High electrical conductivity COPPER 

Excellent heat dissipation 

@ Soft-soldering surfaces 

@ Easy fabrication 

@ Light weight 


Here’s how ALCUPLATE can be worked: 


ALCUPLATE can be fabricated by stamping, drawing, spin- 
ning and forming. Its malleability permits its use in the 


manufacture of many parts from work-hardened rather than on : ee 
annealed or dead soft materials. The copper provides an “5 anne 


ideal surface for soft-soldering operations and electroplated ‘ wen . “canine 
or other finishes. ; -Siaeuete 


A few typical products where 
ALCUPLATE is cutting In what Sizes is ALCUPLATE Stock available? 


In coils or cut lengths up to 1/16” thick by 13” wide and in a choice 


fabrication costs of thickness ratios and tempers. 


Heat transfer units @ Electronic chassis and ° . . ° 
: s For further information, write or wire 
component cases e Electrical terminals 


Jewelry @ Giftware @ Chafing dishes A LC ii r LAT ie ® 
Water pitchers @ Drain spouts 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
41 FOREST ST., ATTLEBORO, MASS, 
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Keeping track of traffic on the Garden State Parkway 
hour after hour, day after day, is rugged duty for control 
equipment. Only the most sturdy and precise components 
can stand the wear and tear. 

That’s why engineers of Taller & Cooper, Inc., whose 
toll booths and collection equipment are found on every 
major American toll facility, chose CLARE TyPE J RE.ays. 
These relays accurately record the number of vehicles that 
pass through the Toll Plaza. Their high speed permits 
accurate readings of automobiles even up to 40 miles per 
hour, 


: CLARE 
Type J Relays 
| help count cars 
ACCURATELY and FAST 

«-.on Jersey’s 
Garden State Parkway 












The Type J Relay 
may have 

just what YOU want 
in a relay 


Ls 
ELAS 


in the industrial field 


SMALL AND LIGHT: 
2%" long; 2% oz. (approx.) 


NEW FEATURES: 
Independently operating twin con- 
For complete data on the Type J tacts minimize contact failure. 
and all Clare Relays, write for 
ENGINEERING DATA BOOK. A Clare sales 
engineer is located near you. 
Call him or write C. P. Clare & Co., 
3101 West Pratt Blud., Chicago 45, 
Illinois. In Canada: Canadian 
Line Materials Ltd., Toronto 13. 


Cable address: CLARELAY. 


LARGE CURRENT CAPACITY: 
4 amperes, 150 watts. Twin contact 


Hinge-type armature recently im- 
points (palladium) standard. 


proved to prolong life and increase 


FAST OPERATE-RELEASE: stability of relay adjustment. 


1 to 2 milliseconds (Min.) Coils can 
be provided for time delay on oper- 
ation, release, or both. 


New heavy duty yoke has stainless 
steel pivot pin with large bearing 
surface which turns in precisely 
OPERATING VOLTAGE: reamed bearings of non-ferrous 
Up to 220 volts d-c. material, 




























Mallory 


Motor Running Capacitors 








help reduce your costs 


= 

| 

| 

| 

| 

| 

| A new type of internal construction 

| now makes it possible for Mallory to 

| offer motor running capacitors in popu- 

| lar ratings at substantially decreased 

| price ...and at the same high stand- 
ards of quality and performance. Im- 

pregnated with Mallotrol A*, these 

| compact units are rated for continuous 

| 

| 

| 

| 

| 

| 

| 

| 

i 


duty up to 75° C. 















New combination units, comprising a 
starting capacitor (for a compressor) 
and a running capacitor (for a fan 
motor), give the advantages of smaller 
size and lower price than two indi- 
vidual units. 


* Trade mark 







Electrochemical— Capacitors ¢ Rectifiers 





Serving Industry with These Products: 


For long life on appliance motors — 





Slectromechanical — Resistors ¢ Switches e Television Tuners @ Vibrators 


Mercury Batteries 
Metallurgical — Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 





choose MALLORY 


Starting Capacitors 


On the new air conditioners. refrigerators and other motor- 
driven appliances you are designing. plan to take advantage of 
the extra values that Mallory Motor Starting Capacitors offer. 


Closer capacity tolerances. . . achieved by exclusive Mallory 
manufacturing methods... assure vou that every capacitor 
gives the maximum starting torque and uniform cut-out 


timing for your specific motor. 


Longer service. Series wound construction used in Mallory 
ratings over 165 volts reduces dielectric stresses ... gives 
longer life at high voltage. Mallory capacitors are built to 


last longer at elevated temperatures. 
oD 


Thorough humidity protection. Rugged plastic case eliminates 
the possibility of moisture damage. 


Simplified mounting. New spring steel bracket speeds assem- 
bly ... prevents rattling in service. either on or off the motor. 


Mallory research has continually made these capacitors more 
dependable in operation . . . . more 
economical in price. Write or call Mallory today for com- 
plete data. 


more Compact in size.. 





Expect more...Get more from MALLORY 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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now! 


BENDIX-SCINFLEX 


waterproof 






























for use with 
multi-conductor 
cables 


These new Bendix*-Scintlex waterproof plugs are a 
moditication of our standard AN type “E” (environ 
ment resistant) connector. They are designed to 
meet all “E’’ performance requirements when used 
with multi-conductor cables. Each plug includes a 
moditied AN3057B cable clamp which provides in 
ward radial compression on multi-conductor cables 


This unique feature completely eliminates cable 





strain—a common source of circuit trouble 


In addition, there are gaskets at all mating surtaces 
and an accessory sleeve is available to accommodate 
an extreme range of cable sizes. A folder describing 
this new waterproot plug—and the various sizes in 
which it is manufactured—may be obtained by 


writing our Sales Department 


THESE BUILT-IN FEATURES 
ASSURE TOP PROTECTION 
AGAINST CIRCUIT FAILURE: 


Shock and Vibration Resistant ® Die Cast Aluminum Shell 
® Cadmium Plate—Olive Drab Finish © Moisture-Proof, 
Pressurized © High Arc Resistance, High Dielectric 


Strength © Silver-Plated Contacts © Resilient Inserts 


SCINTILLA DIVISION 


“Gendix” 


AVIATION CORPORATION 
SIDNEY, NEW YORK 


Export Sales: Bendix International Division 
205 East 42nd St., New York 17, N. Y 





Factory Branch Offices: 117 E. Providencia Avenue, Burbank, California . Brouwer Building, 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin ° Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan . 512 West 


” 
Cendixr Avenue, Jenkintown, Pennsylvania ° 8401 Cedar Springs Rd., Dallas 19, Texas 7 American Building, 4 South 
2, Ohio 


Main Street, Dayton 
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Write tor Bulletin SM-239 


id Square D Company, 
oan North Richards Street, 
Milwaukee 12, Wisconsin 
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_WITH THIS NEW MACHINE TOOL 


IT SWITCH: 


= 













“— 


” Si 
4 QTRAV 
7 o* fe 





Simple adjustment of return 


spring positioning plate determines position of 
the movable contact in the ‘free’ position. Equal- 
ly simple adjustment of latches makes switch 
either single acting, OF double acting with neutral 


Versatility Plus! 


Adjustable! Operating lever arm position is 
continuously adjustable and provides up to 80° 
overtravel unless limited by enclosure. An out- 


position... 
standing Square D design feature. 


1] switches in 1... all you need is a screw driver! 








Easy Mounting! Square D provides seven fn 
different base plates, plus side mounting holes. 


No Inventory Problem! Square D's basic 
It’s easy to mount switches in 4 variety of 


switches and lever arms are separately packaged 
for your stocking convenience. A moderate stock 


covers a multitude of possible combinations. positions. 


ASK YOUR ELECTRICAL PYRE eed. FOR SQUARE D PRODUCTS 
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Just ask us for an alloy we haven't got — we'll 


be delighted. 


Because that’s how each of the more than 80 
resistance and electronic alloys Driver-Harris makes 
had its beginning. Each of these highly specialized 
alloys is custom-made . . . produced exactly to the 


specifications of our customers. 


The physical and chemical properties of an 
electrical resistance alloy can be altered greatly by 
a minute difference in its constituents. Often just 
a few ounces to the ton can make the difference 
you need. 


One thing you can always rely on in any Driver- 
Harris alloy: it is made to the most precise metal- 
lurgical checks and controls known to the industry. 
It is these exclusive quality controls that have made 
Nichrome V and Nichrome* the standard for over 
50 years by which all other electrical resistance 
alloys are measured. 


USS ae ee) aie ee ose le 2 me Stat) ee 


Perhaps in a sense Nichrome is foo well known. 
For we don’t want people to forget that we make 
many other resistance alloys of sustained high 
quality to meet other special needs. And that, as 
we said at the outset, our engineers will be more 
than delighted to start afresh tomorrow to devise 
a new one, custom-made for you. Just tell us 
as exactly as you can what you wish to accomplish. 


NICHROME V and NICHROME 
are manufactured only by 


St Alio 
we vs Si 


Driver-Harris 


Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, 
Los Angeles, San Francisco 


In Canodo: The B. GREENING WIRE COMPANY, Ltd., 
Hamilton, Ontario. 


*T. M, Reg. U. S. Pat. OFF, 


RONIC ALLOYS IN THE WORLD 
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HIGH ATTENUATION e CONTINUOUS DUTY © HERMETICALLY SEALED 


FILTRON TYPE FSR-502 
500 VAC/DC 
100 AMPS 
Frequency Range 1000 to 15,000 MC 





FILTRON TYPE FSR-104 
600 VDC/250 VAC 
100 AMPS 
0-400 CYCLES 



















0 ATTENUATION CHARACTERISTICS 

; OVER 100 DB THROUGH ENTIRE FREQUENCY RANGE a FILTRON SCREEN ROOM FILTER FSR-104 
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MEASURED IN A 500 SYSTEM 
PER MIL-STD-220 


80 


100 KC FREQUENCY 1000 MC 
JUST OFF THE PRESS—Write for your copy © Screen room manufacturers specify and install FILTRON Screen Room Filters as 
RADIO INTERFERENCE FILTER CATALOG saanienainintadaeati 


ts ‘ — ; otal ; 
Tile RO gece antabnn contains valeahte date on FILTRON Screen Room Filters are used in the majority of industrial, governmen 


FILTRON RADIO INTERFERENCE FILTERS for and military screen rooms, to meet the requirements of specification MIL-S-4957, 
SCREEN ROOMS, INDUCTION HEATING EQUIP- and wherever critical RF measurements are required. 
MENT, DIATHERMY SETS, X-RAY UNITS and 
other electrical interference-producing equip- _ 
ment, tacluded-are illustrated: installation rec- to 1000 Amps, 28 VDC to 500 Volt AC/DC, 0 to 1000 cycles. Complete technical 
ommendations, essential information on information available. 

applications, attenuation 
characteristics and me- ; ’ 
chanical dimensions .. . Radio Transmitters, Receivers, Motor Generator Sets, Inverters, Aircraft, Electronic 
Your copy gladly sent free Systems, and numerous other “‘restricted’’ equipments. 

upon request. 


FILTRON has over 40 types of Screen Room Filters available, ranging from 1 Amp 





| 
FILTRON RF Interference Filters are also specified in the latest types of Radar, | 





When you have an RF Interference Filter problem, consult FILTRON—the most 
dependable name in RF Interference Filters. 














G. S$. Marshall Co., Pasadena, Cal. Holliday-Hathaway, Cambridge, Mass., Canaan, Conn. 
: M\ SALES REPRESENTATIVES Roy J. Magnuson, Chicago, III. Sales Offices at: New York, N. Y., Great Neck, N. Y. 
= Massey Associates, Inc., Narbeth, Po., Rochester, N. Y., Binghamton, N. Y. 
Washingon, D. C. Wood-Ridye, N. J. 









moons An inquiry on your company letterhead will receive prompt attention. 


les FILTRON. CO., INC.* FLUSHING, LONG ISLAND, NEW YORK 
LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS 
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Wasner 


ELECTRIC MOTORS 


..- the choice of leaders 









® 


in industry 






Heres why the Wagner Type [22 [%< 


the [e2 ight [x¢ ind of motor for your 


A lot depends on the motor you specify to power 
your product. The selection of a Wagner Motor 
will assure: 

Customer Acceptance — that results from the 
recognition of a motor built by a manufacturer 
with a proven reputation for quality motors. 
Customer Satisfaction — that results from uni- 
form trouble-free performance and long- 
life operation... 

Customer Service— possible only when the motor 
manufacturer has the ability and the organization 
to provide immediate repair parts and service, 
when and where they're needed. 

The Wagner Type RK Capacitor-start in- 
duction motor meets these requirements and 






BRANCHES 


offers the additional advantages shown at the 
right. That’s why the RK is first choice of many 
leading manufacturers of machines and equip- 
ment that require single-phase motors in fraction- 
al or integral ratings up through 5 hp. 

When you standardize on Wagner Motors—you 
get the advantages of a liberal warranty... of 
nationwide service facilities, with on-the-spot 
service, replacement motors and parts available 
from 25 Wagner-owned Service Branches and 
more than 850 Authorized Service Stations. You 
can also choose from a wide variety of types and 
sizes—single-phase or polyphase—(from 1/125 
to 400 hp). Bulletin MU-185 gives complete 
information—write for your copy. 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Avenue «+ St. Lovis 14, Mo., U.S.A. 





IN 32 PRINCIPAL CITIES 


































NEW 56 FRAME RESILIENT MOUNTING 


This Wagner Type RK is shown in the new 56 frame 
that is used for 3, Y2 and % hp ratings. The resilient 
mounting offers unusual freedom from vibration and 
noise. Smaller fractional ratings, and integral sizes 


from 1 through 5 hp, are also available. 


NEW 56 FRAME WITH WELDED RIGID BASE 


Wagner rigid base Type RK motor, in the new 56 
frame size. The formed steel base is securely welded 
to the rolled steel frame to produce a strong, rigid 
assembly that will not get out of alignment. Type 
RK is also available with machined end plates for 


flange mounting. 


Capacitor-Start Motor is 
Single-phase applications 


THICK ROLLED STEEL FRAMES 


Frames for these motors are made of thick rolled steel, 
with machined beads on each end which accurately 
position the end plates. The frames have no openings, 


and are treated inside and out to prevent rusting. 


LONG-LIFE CENTRIFUGAL SWITCH 


These motors are equipped with the Wagner-made 
quick-break switch that disconnects the starting 
winding and capacitor from the line when the motor 
approaches operating speed. It will make over a 
million starts and stops without trouble — your as- 

surance of years and years 


of unfailing performance. 
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SHORT WELDED 
NOBLE METAL ELEMENTS 
withstand the vibration and shocks 
that ruin long wired gauge tubes. 
Elements are direct heated, reach 
operating temperature in less than 


one secon d. 


New Hastings Vacuum Gauge Lasts 10 Times Longer 


Short, direct heated elements can’t be damaged by vibration or pressure changes 






Here is a vacuum gauge that pro- 
vides laboratory-type accuracy un- 








der industrial production conditions. 
Simple to operate. Dependable. High- 
ly stable. Single Knob control. 


ALL HASTINGS VACUUM GAUGES 
provide highest accuracy through the 1-1000 micron range. Di- 
rect reading logarithmic scale expands lower range indications. 


. . : . > ¢ > xde ‘ . 
Standard instrument case model, Panel mounted and instrument case models available with 















complete with gauge tube. 
ONLY $100. 


Available with switching attach- 
ment and matched gauge tubes for 


matched gauge tubes, switching attachment, strip chart recorder. 


master station indication of up to 29 HASTINGS VACUUM CONTROLLER 

points. Calibration accuracy inde- automatically maintains vacuum systems in any de- 
pendent of lead length or ambient sired range from 1-1000 microns with highest ac- 
temperature. curacy. Operates pump, alarm system, valves, etc. 


For further information wire Response time 2 second. Internal voltage regulation 
HICO Instrument Division, Hastings 
Instrument Co., Warwick 10, Va. 


HASTINGS INSTRUMENT 
COMPANY, INC. 


Main Office and Laboratories ° HAMPTON 10, VIRGINIA 





ELECTRICAL MANUFACTURING 



























. greatest 
Rectifier 
news 

in 






30 years! 







ransteel High Temperature 
Rectifiers Deliver Full 

Rated Power at 100°C (212°F 
With No Derating Whatever 


(Able to operate at ambient temperatures up to 150°C (302°F) with only moderate derating) 








& Now in regular production in all standard cell sizes and 


circuit arrangements—in standard protective finishes. Engineering 





samples available a few days after receipt of order—production 






quantities in a few weeks. Write for information. 
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FANSTEEL METALLURGICAL CORPORATION North CHICAGO, ILLINOIS, U.S.A. of 


DEPENDABLE 3 
RECTIFIERS 
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NO LOAD RESISTANCE-TEMPERATURE CURVES for GLOBAR® THERMISTORS 





Maximum and minimum 
resistance expressed as 
with to 


respect resistance 











rates 
per cent of change 


value @ 25° C. 


of change of 








PER CENT OF CHANGE IN RESISTARCE 
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Where can } 


temperature changes as the new GLOBAR® 


0u USe resistors as Sensitive to 





Type H Thermistors shown on this chart? 
They offer many challenging possibilities 
in circuit design...can help you cut costs 
in the manufacture of radios, television 
sets, motors, relays, meters, tempera- 
ture indicating devices, and many other 
products. 

The introduction of the Type H Ther- 
muistor, which has a maximum negative 
temperature coefficient of 4.5%/°C 
25°C, supplementing the range previously 


obtainable with GLOBAR Types B and F, 





at 





HOW provides you a working range from 
to 4.5% /°C at 25°C 





53% /C 





GLOBAR® Ty pe H Thermistors are engi- 





neered to meet your exact requirements 





—in electrical properties as well as shapes 
and sizes. 
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TEMPERATURES IN DEGREES CENTIGRADE 


New GLOBAR tre » THERMISTORS can help you solve many circuit problems 





TYPICAL 
APPLICATIONS 
tor Type H 
Thermiustors 


WRITE FOR 
ENGINEERING BULLETIN 
ON THERMISTORS 


GLOBAR 








@ To provide time delays in relay, solenoid circuits 

@ For temperature compensation in field coils 

@ As protective resistors in series filament circuits of radio 
and television receivers. 

e@ For temperature Compensation in meters 

e To control remote temperature indicating devices 

e@ For temperature Compensation in transistor circuitry 





Engineering Bulletin GR-3 gives detailed intormation 

on all three types of GLOBAR Thermistors—H, F and B. 
Write for your copy—and, if you have a circuit 

problem, send us the basic details. Our engineers will assist 
you, without obligation. Address: The Carborundum 
Company, Dept. EM87-47 Niagara Falls, N. Y. 


Ceramic Resistors 


CONVENTIONAL + VOLTAGE SENSITIVE 
TEMPERATURE SENSITIVE 


by CARBORUNDUM 
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QUINTERRA* 
Asbestos Sheet 




















MYLAR ** 
4000 vpm polyester film 





QUINTERRA* 


This boon to designers of electrical equipment comprises a triplex construction 
with Quinterra or Mylar on the outside. Since Quinterra is available in the 
thicknesses of .003” to .015” and Mylar from .0005” to .007”, a large number 
of combinations are available. Check Varslot, if your requirements call for 


high dielectric strength or added thickness at low cost. 


*Quinterra, Johns-Manville Corp. trademark 
**Mylar, Du Pont trademark 





Technical data available on request . Agent in all principal cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Topes quality products “Varslot"™ Combination Slot Insulation 


Silicone Varnished Fiberglas 
Silicone Rubber Fiberglas 
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fit 


square 





pegs 
in 


» round holes 


¥ 





1. Hylug with magnet wire 2. Magnet wire after round- 
shown before pre-rounding. ing by die-set adapter in 
standard Y8NV Hypress. 


ELECTRICAL MATIUFACTURING 





3. Inserting rounded magnet 
wire in Hylug. Note how 
wire has been reshaped—not 
reduced in size. 


It’s good business to connect with 





MAGNECRIMP PRE-ROUNDS RECTANGULAR MAGNET WIRE 


... FOR COMPRESSION-INSTALLED CRIMPED TERMINALS. 


Now you can reshape square or rectangular magnet wire to fit 


standard tubular compression connectors—and get stronger, more 


efficient joints—at lower cost! 


BURNDY’S NEW COMPOUND Die — /. Rounds conductor 
ends to fit standard round connector barrels—without re- 
ducing conductor size! 2. Crimps joints with quad indent. 


SMALLER, MORE ECONOMICAL LUGS — Rectangular con- 
ductor ends are reshaped to smallest possible diameter, 
without reducing cross-sectional area. This permits use 
of smaller crimped lugs to take minimum space, look 
better, cost less. 


MAXIMUM ELECTRICAL EFFICIENCY — Pre-rounded wire, 
precisely shaped to matching lugs, insures best possible 
cross-section contact for high conductivity, eliminates 
potential corrosion spaces, provides maximum resist- 
ance to vibration. 


with MAGNECRIMP 


appearance. 





4. Finished compression con- 
nection, work-hardened by 
pre-forming and quad inden- 
tation. Note neat installed 


STRENGTHENED JOINTS — Soft copper wire ends are 
work-hardened during rounding and crimping—creating 
pullout strengths up to 90%. 


This revolutionary new Burndy Magnecrimp method 
and dies are ready to go to work for you — ready for 
fitting into your present Hypress. Simple conversion 
kits —in a complete range of die sizes — are now avail- 
able. Or if you wish, a complete Hypress unit with com- 
pound rounding and terminating dies can be shipped 
to your order. Call your nearest Burndy representative 
for full details, with recommendations for your specific 
engineering requirements. Or write direct to BURNDY, 
Norwalk, Connect., Toronto, Canada. Factories: New 
York, Calif., Toronto. Export: Philips Export Company. 


TYPICAL MAGNECRIMP APPLICATIONS 





A. Solenoid B. Motor c. Gen- 
erator D. Power Transformer 
E. Distribution Transformer 
F. Transformer 
















... FIRST name in electrical connectors; tools; methods 
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For the Answers to Your Wiring Problems... 


ASK THE MEN WHO KNOW 


At General Cable our engineers devote themselves as 
much to customers’ wire:and cable problems as they do to 
the design and manufacture of the products you buy. 


We would like you to think about this engineering 
service next time you face a wire or cable problem. 


You see, our engineering staff is recognized as one 

of the industry’s most authoritative groups of its kind. 
Ready at any time...to go anywhere, General Cable 
engineers Can assist you in the solution of any 
electrical wire or cable problem...can quickly 
recommend and provide the most practical product 


for the job at the least possible cost. 
BARE, WEATHERPROOF, INSULATED WIRES 


and CABLES FOR EVERY ELECTRICAL PURPOSE So—on any problem—transmission, distribution, power, 
control, lighting, or electrical equipment, check General 
Cable first. You’ll be dealing with the men who know. 


GENERAL CABLE COR PORATION 420 Lexington Ave., N. Y. 17 + Sales Offices: Atlanta + Boston 


Buffalo » Chicago + Cincinnati + Cleveland « Dallas * Denver «+ Detroit + Erie (Pa.) * Greensboro (N. C.) « Houston «+ Indianapolis 
Kansas City « Los Angeles » Memphis * Milwaukee « Minneapolis »* New York + Newark (N. J.) + Philadelphia + Pittsburgh + Portland 
(Ore.) * Richmond (Va.) * Rochester (N.Y.) * Rome (N.Y.)* St Louis « San Francisco + Seattle « Syracuse + Tulsa » Washington, D. ¢ 


ELECTRICAL MANUFACTURING 












holes in , parts 
are practically FREE! 


Oil holes, vent holes and similar small holes can usually be made in GRAMIX 
sintered metal parts at no cost to you. That’s because holes are die-pressed into 
GRAMIX parts, not drilled. And in production quantities the metal saved often 
offsets the slight additional cost of the dies. GRAMIX parts can be 

produced in relatively complicated shapes to tolerances as close as 

.0005”. They cost less than similar machined parts, and 

they can be oil-impregnated for self lubrication. 

Write today for full details. 








ONTROLLED 
9 STAMETERS 


price 18¢ 
holes _Oc 
18¢ 





107 
OUR 101ST YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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AIR engineering at work 
REPORT No. 4400.05 


Running Ten Nuts at a Crack. 
SAVES $12,000 @ year ! 


This large auto manufacturer formerly used two % 
ton presses to position a differential carrier in the 
rear axle housing. Then the ten %’’ nuts were run 
individually. Only experienced operators could 
control torque so that it met specifications. Natu- 
rally the engineers wanted to eliminate the press 
operation and improve torque control. 





AIR engineering by Ingersoll-Rand provided the 
answer and saved $12,000 a year. A 10-Spindle 
Multiple Nut Runner is now suspended over the 
moving conveyor. The differential carrier is hand 
set on the housing, and dropped to within %’’ of 
its final location. The 10-spindle nut runner 
quickly and accurately draws it into final position 
as it runs all 10 nuts at once. . . and to the required 
50 ft. lbs. torque. The press operation is elimi- 
nated, and simultaneous running of the nuts 
eliminates binding. 


Ingersoll-Rand 
Multiple Nut Run- 
ner runs 10 nuts at 
once, all to exact = If you are in any way responsible for cutting costs 
torque. ( in your plant, write us on your company letter- 
~ head, and we will arrange for you to see I-R’s 
confidential manual of reports on ‘‘AIR engineer- 

ing at work’’. 


Sire 


SA 


Re Py 


ae Pd 


} 


le 
1 


Ing ju -Rand 


11 Broadway, New York 4, N.Y. 


AIR engineering Manual 


Don't miss over 100 
interesting case history 
applications of AIR 
engineering in this 
confidential manual. 
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latest result of | RADIO RECEPTOR 


research 





Now... HIGH TEMPERATURE 
















RECTIFIERS in the LARGER 
CELL SIZES up to 5”x 6” 
Cto operate without 


derating at 125° C.) and... 





RADIO RECEPTOR high temperature rectifiers when first 
introduced less than three years ago were expensive and 
limited to 3”’ x 3”. Now intensive research has brought the 







cost down and the cell sizes UP. That means the field is Also 
available in 


cartridge type 


wide open for their use in many applications once considered 
prohibitive because of size and price. 


At 125°C. these rectifiers have a minimum life of 500 
hours without derating and at normal temperatures their 


span is almost indefinite... They can be hermetically sealed AMBIENT TEMPERATURE POTENTIAL LIFE WITHOU ERAT! ‘6 
without derating, too. 125° C ee “hk Lae 


That’s why RReo. high temperature rectifiers are selected 
more and more for military and special industrial require- 







MAX. 
REVERSE 
RMS VOLTS 
PER CELL 





CONTINUOUS DC AMPERES 
SINGLE PHASE 

Bridge or 

Half Wave Center Tap 


.005 


ments by such blue-chip companies as Aeronautical Division 













of Minneapolis-Honeywell, Motorola Inc., Hamilton Stand- 










ard Division of United Aircraft and many others. 





If you have one of those “tricky” applications where high 
temperature rectifiers are needed, take advantage of RADIO 
RECEPTOR's continuing research and development in this 
field. Write now for full details about these as well as em- 
bedded rectifiers to section EM-5. 


We also manufacture transistors 
and silicon and germanium diodes 


rTrHastzacunovs. ~<~ x 


Semi-Conductor Division 


RADIO RECEPTOR COMPANY, Inc. 


In Radio and Electronics Since 1922 





® SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N.Y., WATKINS 4-3633, FACTORIES IN BROOKLYN, N. Y. 
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Automatic Process 
Control ? 


for controlling... | /B Biss > Fake 


LIQUID LEVEL 


TEMPERATURE PRESSURE : FLOW 


- AND MANY OTHER PROCESSES 


ELECTRICAL MANUFACTURING 
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lt’s as simple as 1-2-3 with 


REEVES 


AUTO-PNEUMATIC CONTROL 


EQUALS AUTOMATIC PROCESS 


INSTRUMENT CONTROLS 


Pneumatic instrument controls have been de- 
veloped by many specialists in the Instrument 
Industry . . . instruments that measure changes in 
hundreds of various processes, such as heat, 
differential heights, etc. These instrument controls 
tronsiate the meosured change into representa- 
tive air pressure which is passed along to the 
REEVES Auto-Pneumatic Control. Control manu- 
focturers have established a standard range of 
3 to 15 p.s.i. air signal to send out, each fraction 
of a p.s.i. representing a measured change in the 
process. 


Send today for these two REEVES 


Bulletins on Automatic Process Control 


AUTOMATIC PRODUCTION CONTROL 


AUTO-PNEUMATIC CONTROL 


AUTO-PNEUMATIC CONTROL 


The control is simply a valve positioner and a 
pneumatft piston that is connected to the speed 
shifting mechanism of the Vari-Speed Motodrive. 
Any chonge in the position of the piston auto- 
matically changes the output speed of the Moto- 
drive. The position of the piston is determined by 
ca “Linear” valve positioner which is operated 
from the 3 to 15 p.s.i. signal which is sent from the 
instrument control. Each minute change in instru- 
ment air pressure is transmitted to the positioner 
ond actuates a definite increment of RPM change 
on the Motodrive output speeds. 


EM14a-G537 
EM14a-M542 





CONTROL 


REEVES VARI-SPEED MOTODRIVE 


The Auto-Pneumatic Control may be applied to 
the fractional and integral HP REEVES Moto- 
drives. REEVES Motodrives are available in both 
vertical and horizontal design to meet the most 
exacting space limitations .. . are constructed to 
stand the most rugged service, yet are highly 
accurate and sensitive for modern automatic 
speed control. For further details on REEVES 
Motodrives, request the complete Motodrive 
catalog or consult your nearest REEVES repre- 
sentative. 
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REEVES PULLEY COMPANY 


COLUMBUS, 


CONTROL 


INDIANA 































ALLIS-CHALMERS 


Ge 


@ This new line of general purpose, 
heavy-duty dc control starts with a 
multi-pole auxiliary relay and in- 
cludes contactors ranging from 25 
to 100 amps. The contactors are 
available in five basic units with 
optional arrangements of normally 
open and normally closed main and 
auxiliary contacts. 






Outstanding 





aud Economy 








For 10 to 100 AMP appli Boek thi 
New 1% 












literchangeability 
Of Parts Affords 


Maxi tuum Convewtence 


















Control Line 
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oct 
Orriers 






Cony 

Cc 

Operatin 
Coils 


25 amp 
Type 
522-1 


Contactor 


Contactor F 
Special 

Type 
522-2 
50 amp 
Contactor FF 


100 amp 
Type 
522-3 


Contactor 


Change in color bar indicates size change. Number in parentheses 
tells how many sizes of that component are needed. 


This chart graphically illustrates the exceptional inter- 
changeability of parts in this new control line. Mainte- 
nance is greatly simplified. Only a small inventory of 
parts is needed to keep these controls operative. The 
possibility of lengthy, costly “down” periods is practi- 
cally eliminated. 


Other Features — Vertical action contactors have a roll- 
ing, self-wiping action. Contactor tips are forged cop- 
per. Current-carrying parts are silver plated. All other 


New Bulletin — Bulletin 14B8171 gives data on the _—_—‘ metallic parts are zinc plated. Relay tips are silver alloy. 
Allis-Chalmers dc line which now covers the complete A-4448 
range up to 600 amperes. See your local Allis-Chalmers 
representative or write Allis-Chalmers, Milwaukee 1, Wis. 


ALLIS-CHALMERS 
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TYPICAL EXAMPLES 


of HARRY DAVIES* 


260 iwcrcincane STOCK MOLD PARTS 


OF HEAT RESISTANT BAKELITE PLASTIC 


ee7eQ@0@ 
—4 S@66i & 








Each part illustrated is available in 
several sizes. Head sizes — shank 
and shaft sizes are interchanged to 
suit the exacting needs of each item 
in your entire line. 


They are made in standard colors of 
Black, Walnut, Red, Ivory. Special 
colors and branded characters to 
order. Samples sent on request. 


Engineering and Tool Room depart- 
ments competently staffed and 
equipped to serve your special 
needs . . . may we serve you? 
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How Indiana-designed 
Permanent Magnets 





made a loud-speaker lighter 
.. a nuclear resonance research unit 
more powerful / 


Here are two case histories showing interesting 
and somewhat unusual applications of Indiana 
Permanent Magnets . . one tells the story of a tiny 
1/10 ounce magnet, the other the story of a mas- 
sive ¥2 ton magnet. 

Each application called for creative and imag- 
inative thinking the same kind of original 
engineering and design thinking that is an im- 
portant part of every Indiana Permanent Magnet. 

Because Indiana Steel Products Company be- 
lieves so strongly in the vital importance of creative 


1/10-OUNCE PERMANENT MAGNET. . This head- 
phone set, which includes a loud-speaker only 
13/16” in diameter, is used with secretarial 
transcribing machines, group-hearing systems, 
for hotel and hospital radios, in beauty salons, 
dental offices, broadcasting studios, airports, etc. 

The headset had to be light, which called for 
an exceptionally light permanent magnet of high 
energy. Level or sound quality could not be 
sacrificed. The manufacturer working with In- 
diana design engineers used Hyfiux Alnico V. 
Result: Indiana Permanent Magnets that weigh 
only 1/10 ounce. 


THE INDIANA STEEL PRODUCTS COMPANY 
VALPARAISO, INDIANA 






and originative magnet design, it maintains the 
world’s largest engineering staff devoted solely to 
the design and application of permanent magnets. 

This specialized service is available to original 
equipment manufacturers. Indiana engineers, with 
more than 45 years experience in designing per- 
manent magnets for some 40,000 applications, 
will welcome the opportunity to work with you 
in the development of your permanent magnet 
designs. Write for detailed information and a copy 
of Engineering Design Manual 4-B-1. 


V2-TON PERMANENT MAGNE:ET. . Here is one of 
the world’s largest permanent magnet assem- 
Pas blies. Used in nuclear resonance research, it 
























a contains over 1,000 pounds of Indiana Hyflux 
Lame Alnico V, and produces a magnetic field of 
Bie 6,750 gausses in the air gap. 






It provides an extremely stable field. Critical 
controls, necessary with electromagnets, are not 
required. No heat is generated to effect critical 
conditions . . . and being a permanent magnet, 
its power won't fail during an experiment. 
Indiana engineers designed this giant assembly 
to customer’s exact requirements. 































FREE SUBSCRIPTIONI 


Write for your subscription to 
ae Seuiy: pilin comes 
monthly publication carrying 


helpful, practical information 
about permanent magnets and 
their application to industrial 
and consumer products. Please 
write on company letterhead 





MAGNETS 


ELECTRICAL 
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THIS NEW Roebling Roeptastic Control 
Cable makes circuit identification quick and 
certain for the first time in history. A work- 
man can't go wrong even if he’s color blind. 
Here's why: 

In Roeptastic Control Cable, each conductor 
is identified from end to end by both its IPCEA 
code color name and its individual number by 
means of an indelible printing against a 
strongly contrasting background. The printing 
is permanent; it cannot fade or rub off... iden- 
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tification is always positive whether plans show 
circuits by color code or by numerals. 

Roebling Rorpiastic Control and Signal 
Cables are ideal for such purposes as remote 
control of motors, switch gear, automatic 
machinery, etc. ... for traffic light control, relay, 
metering and supervisory circuits. They are 
made in constructions, types of insulations and 
over-all sheaths to meet every specific require- 
ment. Write for technical data...and order 
Roepuastic Control and Signal Cables from 
your Roebling distributor. John A. Roebling’s 
Sons Corporation, Trenton 2, N. J. 


Subsidiary of The Colorado Fuel and Iron Corporation 
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Aurlowation in Action\\ 


) 
in wire termination AMP keeps pace ) 
. 


Fi 
® 


with your Automation program 


\ 
The AMP Automatic Wire TERMINATOR has done more to permit high-speed wiring sub-assembly with uniformly high 
quality, and low cost than any other related development in the field. This is true of all AMP products, which are designed be 
to simplify, improve, and reduce per-termination cost for all types of wiring. Fs 
Whether you connect your wires to batteries or ““breadboards’”’, control panels or power transformers, AMP’s years of 
experience in solderless wire termination can be of service to you. As pioneers in our field, we’ve developed better, faster, 
more efficient terminations for all types of electrical products in all wire sizes from No. 26 to 600 MCM. Little wonder 
then, that Automation with its broad requirements of communications and control is a natural for AMP. Below are just a 
few of the many products we’ve developed to meet your requirements. 


cS 


AMP PRE-INSULATED PATCHCORD FASTON 


AMP’s “CREATIVE APPROACH To BETTER WiRING”’— 


AUTOMATIC 
WIRE 
TERMINATORS 


Model shown above strips 
AND terminates as fast as 
operator can insert wires. 
Does both jobs with speed 
and precision. Standard 
machines crimp terminals 
which feed from reels. Rates 
have been clocked as high 
as 4,000 finished uniform 
terminations per hour. 


| a 
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DIAMOND GRIP 
TERMINALS 


AMP Pre-InsuLatTeD D1a- 
MOND Grip terminals make 
completely insulated vibra- 
tion-proof connections 

ideal for standard control 
panel wiring. No need for 
costly or time-consuming 
separate insulating job. 
AMP alone offers a large 
size insulated terminal 
(wire ranges 8 to 4/0) 
known as AmpLi-Bonpb and 
featuring insulation sup- 
portand Bonpepinsulation. 


a wiring evaluation survey without cost or obligation 


—is of special interest to automatic control engineers. 
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SYSTEMS 


AMP’s new patchcord sys- 
tem provides an easy way 
to hook up and change 
control wiring circuits for 
automatic equipment and 
assembly processes. New 
patchboard is excellent for 
test and inspection equip- 
ment. This is the first com- 
plete standard design 
PATCHCORD system avail- 
able for universal ap- 
plication. 


> 


CONNECTORS 


More and more manufac- 
turers are finding the ad- 
vantages of AMP Faston 
connectors. Timers, clocks, 
switches, outlets, controls 

all types of electrical 
componentswhenequipped 
with Faston tabs not only 
cost less to produce, but 
offer easier, faster wiring 
on the line. FAsToNn con- 
nectors may be applied to 
wires at rates up to 4,000 
per hour by AMP Auto- 
MATIC MACHINES. 


AMP Trade-Mark Reg. U.S. Pat. Off. ©AMP 


ELECTRICAL 


MANUFACTURING 
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SPECIAL 
DESIGNS 


AMP has produced many 
functional” terminals that 
not only perform electrical 
connection, but actually 
become an integral part of 
the design of the product. 
Special terminals for door 
contacts, light sockets, and 
many other special uses 


F have been developed. Do 


not hesitate toconsult AMP. 


AIRCRAFT-MARINE PRODUCTS, INC. 
2100 Paxton Street, Harrisburg, Pa. 


IN CANADA—AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD. 
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TAPER PINS 


These self-locking AMP 
Taper Pins are barely larger 
than the wire itself—yet 
offer amazing strength and 
reliability. Ideally suited 
for intricate wiring systems 
where space is confined. A 
flat tabstyleisalsoavailable. 






















1764 Avenue Road, Toronto, Ontario, Canada 
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Low Cost, Soreng 
Multi-Purpose Shaded- 
Pole Motors May 
Solve Your Problem 





SPECIFICATIONS ON OUR TWELVE MODELS 


Phonograph Turntable 


[ mover Py 7 , aa Motor. Models available 
MODEL NO 400-10-1 400-11-1 400-20-1 400-21-1 400-30-1 400-31-1 400-40-1 400-41-1 400-50-1 400-51-1 400-60-1 400-61-1 : Sor theee-apendl. aaeaba. 
|_ASSEMBL Y NO 4006246 4006247 4006131 4006132 4006256 4006257 4006266 4006267 4006276 4006277 4006286 4006287 
VOLTS 25. oSSSSsi«a2CSS SiS ~ 5 11S 215 = 2215S 
FREQUENCY 6 0 60 60 60 60 60 60 60 #60 #60 
AMPERE-NO LOAI 0.42 042 0.55 064 064 O97 O97 131 1231 Light Power Tool 
| WATTS—NO LOAI 135 1 19 19 24 , 27.7 = 40 40 53 53 Jig saws, drills, ete 
RPM—NOL [ 3400 3400 3480 3480 3500 3506 357 3570 3560 3560 3550 3550 
MAX. HP OUT 1/600 1/600 1/200 1/200 1/125 25 1/75 50 1/50 1/40 1/40 


START TORQUE IN, | 058 O58 14 1.4 2.3 2.3 ; 2.3 3.3 33 4949 —> a 
STALLED WATT | 18 18 29 29 40 f 4 45 68 68 98 98 
| EFFICIENCY 9 9 16 16 19 23 23 2 2 23 23 
ROTATION SHAFT END | C.W. C.C.W. C.W. C.C.W. C.W C.C.W CW C.W Various Small Fans 
| TURNS PER COIL 1700 1700 1200 1200 970 825 2 330 © 6 30 
| COIL WIRE AW 30 =: = se 4 : ss 8s 2 8 K 


double or automatic operation 





| STACK WIDTH “A g 3 8 3 4 4 b ; , 1% l 1%” 
SPACER LOCATION STD STD STD STD STD STD STD STD S STD STD STD 
SHAFT DIA. “B 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 2178 0.2178 0.2178 0.2178 
SHAFT EXT. TO BEARING 4” 4” 4 ce 4" 4” "%," ty . oy 4" Ys 
WEIGHT—POUNL 0.8 0.8 1.16 1.16 1.44 1.44 1.62 1.62 1.90 1.90 2.38 2.38 
SERVICE DUTY CON’T CON’T CON'T CON'T CON’T CON’T CON’T CON'T CON’'T CON’T CON'T CON’T 
ES—SHEET 10060 10060 10060 10060 10060 10060 10060 10060 10060 10060 10060 10060 

TOMER STD STD STD STD STD STD STD STD STD STD STD STD 
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Complimentary 
Engineering Counsel 


If you believe you 

have a possible appli- 

cation for one of our 

shaded-pole motors, 

please feel free to con- 

sult with us without 

obligation. Our engi- 

ePRODUCTS CORPORATION neers will work with 
9551 Soreng Avenue, Schiller Park, Illinois you and advise you on 
the practicality of us- 

Plants: Schiller Park, lil. * Fremont, Ohio * Spring Valley, Ill. ing one of our motors. 
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KLIXON PROTECTORS 


SAPECUARO 


Motors in DeWalt Woodworking Machines 


DeWalt woodworking machines have long been known for 
their quality and efficiency. 

To keep their custom-built electric motors operating 
dependably and safeguard them against failures through 
motor burnouts, DeWalt Engineers incorporate a built-in 
protector in the motors. 

Mr. E. W. Forth, Quality Control Manager, states — “The 
quality of Klixon motor protectors have been good. We 
use them extensively in a wide variety of sizes and types for 
single phase motors. They have always proved adequate 
while at the same time not too expensive.” 

You, too, can keep motors in your equipment operating 
dependably by specifying and using Klixon protected 
motors. The additional cost is low...the benefits excep- 
tionally worthwhile. 


METALS & CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
101 FOREST STREET, ATTLEBORO, MASS. 


KLIXON MANUAL RESET 
PROTECTOR 


DeWALT “POWER SHOP” MACHINE 


HERE'S HOW 
KLIXON PROTECTORS WORK! 


CLICK ... IT’S OFF! 


Should a motor become overheated and dangerously hot, 
the Klixon Protector snaps the power “off” preventing 
the motor from burning out. 


N! 
When the motor cools to safety, the Klixon Protector 


snaps the power “on” automatically, or by pushing the 
red button when the manual reset type is used. 
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THE RISING STOCK MARKET has brought some 
fears along with optimism for future indus- 
trial activity. It has caused much analyzing 
on the part of financial writers. We could 
have a bust they write, but then go on to 
enumerate all the favorable signs. The basic 
factor seems to be population growth. Boom 
psychology says more people want more; 

create more jobs, more income; build more 
homes and schools; buy more appliances; 
more cars, calling for more roads and more 
production machinery; and so on. 

In mid-December the basic economic fac- 
tors were all moving up, including bell- 
wethers like steel production, freight car 
loadings, automobile output and department 
store sales. Production of electrical energy 
reached an all-time high and the indications 
are that it will continue to rise. 

Perhaps the best indicator here is the esti- 
mates of the utilities. The Edison Electric 
Institute predicts that peak loads in the next 
15 years will double and that growth in this 
period will be greater than the entire utility 
industry in the past 75 years. What's more, 
generating c apacity is being ordered to meet 
these new peaks. 


Manufacturers of products that utilize 
electric energy are also optimistic about 
future business. Appliance manufacturers 
are looking to increased sales, not only in 
the immediate future but for the long pull. 
One major appliance group has predicted 
the addition of an average of eight new ap- 
pliances per home in the next five years. 
For the newlyweds a whole new line of 
compact table-top cooking devices has ap- 
peared, and ranges and refrigerators are 
going into the walls of 1955 homes. 

One manufacturer of air conditioners 
predicts industry sales up 1000 per ce nt in 
the next decade. Great promise is held for 
the heat pump, which will make home com- 
fort wholly electrical. Color TV is just 
around the price corner. Clock radios are 
outselling table top models. 

The office of the future will bill and post 
electronically. Computers will control auto- 
matic processes and will make decisions 





in a fraction of a second. The degree of 
automaticity of production machinery will 
be raised. Actually, the first step toward 
self-correcting control has yet to be taken 
in the metalworking field. Size control that 
says “go” or “not go’ is a step in that direc- 
tion, but it will take true servo systems to 
make production processes self-monitoring. 
The technology is established. It is a ques- 
tion of economics. The large sums laid out 
for automobile production machinery in 
1954 went for “open-loop” transfer-ty pe ma- 
chines, not for tape-controlled machines. 
The next eight months is going to force a lot 
of product development in anticipation of 
the Machine Tool Show in September, the 
first in eight years. 

The year past saw the doors opened <¢ 
crack to let industry participate in the adi a 
tation of nuclear energy techniques. Indus- 
try will be confronted with a whole new 
class of problems that will lead to produc- 
tion of a wide range of radiation instrumen- 
tation; problems also involving degradation 
of some materials and creation of wholly 
new ones. 

While military spending may be curtailed 
slightly, the electrical content of such ex- 
penditures will be increased. The problems 
encountered in higher speeds of planes and 
guided missiles are a real challenge to all 
branches of engineering, forcing further de- 
velopment of automatic controls both in 
planes and defensive weapons. Rocket 
flight into space is in the practical research 
stage. New materials and components will 
have to be created to survive 
conditions imposed. 

In fact we live and produce in an elec- 
trical and electronic age. The better wired 
home will use more appliances, the motor 
car will use more automatic (electrical ) 
devices, the factory will use more equipment 
that is electrically powe ‘red and controlled. 

There is nothing in sight, except the pos- 
sibility of war, that poses a threat to the 


the severe 


long-term trend tied in with population 
growth and increased standards of living 
made possible through the application of 
electricity. 












































A TWO-PART SERIES ON PRINTED RESISTORS AND CAPACITORS 


















A new 





injection-molding process for 


Printed 


Resistors 


This report describes the equipment used: the formulation of resistor inks; 


the printing and curing procedures: 


the effects of formulation and 


operational variables on resistor characteristics. The second article 


will present a similar discussion on printed capacitors. 


Robert S. Marty, Edith M. Davies and Philip J. Franklin 
DIAMOND ORDNANCE FuzE LABORATORIES 
Washington, D. C. 


PRINTED ELECTRONIC circurTs, the subject of several 
publications (1, 3, 4)° by the National Bureau of 
Standards, have been in production since early 1945 in 
the United States and other countries such as England 
(5) and Italy (6). Parts of electronic circuits which 
have been printed include the conducting pattern, in- 
ductors, resistors, and capacitors. The National Bureau 
of Standards describes a circuit as being “printed” 
when it is produced on an insulated surface by any 
process and lists six main methods: painting, spraying, 
chemical deposition, vacuum processes, die-stamping, 
and dusting. The printed resistors and capacitors to be 
described in this series of articles establish a seventh 
“printing” method; namely, molding. The resistors and 
capacitors are produced, respectively, by injection- 
and compression-molding techniques. The discussion 
will describe these methods, together with the effect 
of formulation and operational variables on the printed 
components. 

Existing molding methods include: casting, extru- 
sion, compression, transfer and injection, and there is 
little reason to presuppose that an adaptation of any 
one of these methods to the printing of resistors would 
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FIG. 1—Injection-molding printer 
for printing resistors. 
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However, 
§) which utilizes what may be 
classified either as a transfer- or injection- molding 
process, and which was designed to “apply pigments 


be more advantageous than another. a com- 


mercial machine 


to sheet material,” has alre ady demonstrated the feasi- 

bility of a molding process in mass production. The 

injection-molding printer to be described here differs 

from the commercial machine primarily in the method 

of metering the ink and in the use of a resilient matrix 
(9) rather than a rigid matrix. 

Formulating resistor inks. Experience of the coat- 
ing industry indicates that the epoxy resins, when cured 
with urea-formaldehyde resins, form coatings that 
show good adherence to almost all surfaces, are stable 
at relatively high te mper: atures, and are resistant to 
attack by a wide variety of solvents, acids, and bases. 
These coatings are also stable for an indefinite period 
of time when stored. For these reasons, an epoxy-urea- 
formaldehyde system was chosen as a binder for the 
carbon in the exploratory investigation of resistor inks. 

In the preparation of the inks, the epoxy resin was 
added to a mixture of a urea-formaldehyde solution 
and a solvent and allowed to dissolve comple telv. The 
desired amount of carbon was then added and dis- 
persed. Since the viscosity of the resultant formula was 
relatively high, approximately 300 poises, the carbon 
was disperse a by milling the mix on a three-roll ink 
mill using six to ten passes. It was determined micro- 
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FIG. 2 


printed-resistor plates (bottom row). 


Matrices (top row) and corresponding 
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scopically that this number of passes was sufficient to 
reduce the carbon agglomerates of most carbons to less 
than 5 microns in diameter. 

Printing and curing of resistors. Printed resistors 
which have received the widest practical application 
include screened resistors (10), sprayed resistors (11), 
and self-adhesive tape resistors. (4) The printer use .d 
for the injection-molding process is shown in Fig. 1. 
Operation is as follows: 

\ ceramic-base plate which carries a fired silver con- 
ductor pattern is positioned directly below the matrix 
on a rubber pad cemented to the bottom platen. The 
bottom platen and the rubber pad have a concentric 
center hole, and a vacuum is applied through this hole 
to the ceramic plate in order to hold the plate in posi- 
tion. The air cylinder is then energized and forces the 
bottom platen to travel up the guide rods to bring the 
ceramic base plate into intimate contact with the 
matrix. In the open position, the matrix-block support 
is held against the tip of the ink reservoir nozzle by 
twin springs. Following contact between the ceramic 
base plate and the matrix, these twin springs are com- 
pressed and the matrix-block support moves approx- 
imately !2-in. further up the guide rods to the stops on 
the top platen. This movement is sufficient to open the 
valve in the ink reservoir and allow the ink to be fed 
under air pressure through channels to the cavities in 
the face of the matrix. The excess ink is channeled to the 
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overflow cup. When the air cylinder is de -energized, 
the bottom platen, the matrix- ‘block support, and the 
nozzle of the ink reservoir return to their original posi- 
tions and the ceramic base plate carries an ink pattern 
corresponding to the cavities of the matrix. The com- 
plete printing cycle could require as long as 30 sec but 
in most cases is accomplished in 15 sec or less. 

In this investigation the matrices were molded from 
an acrylonitrile rubber compounded to a Shore A hard- 
ness of 80. This composition was chosen to permit the 
proper sealing of the matrices to the ceramic base plate 
and to minimize the swelling of the matrices when in 
contact with solvents. Three different matrices, shown 
in the top row of Fig. 2, were used in order to obtain 
a wide variation in cavity dimensions. Each matrix 
contained 12 cavities of the same width but for the 
three different matrices the width of the cavities in- 
creased from 0.050 to 0.075 to 0.100 in. Each matrix had 
cavities of four different lengths; namely, 0.10, 0.20, 
0.30, and 0.40 in. In each matrix, the same three cavity 
depths were present for any one length and these de »pths 
were 0.020, 0.030, and 0.040 in. 

As shown in Fig. 2, bottom row, the resistors were 
deposited on the silver conductor pattern in such a 
manner that each end of the resistor overlapped the 
silver by 0.020 in. Hence, the conductive length of the 
resistor was considered to be 0.040 in. less than the 
length of the cavity from which it was deposited. The 
spacings between resistors obtained from the three dif- 
ferent matrices were 0.100, 0.075, and 0.050 in. After 
curing, the maximum thickness of the resistors printed 
from these cavities ranged from approximately 0.002 
in. for those printed from the shallowest cavities to 
0.005 in. for those printed from the deepest cavities. 
The maximum thickness of the cured resistors deposited 
from the wide cavities was slightly greater than that 
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injection-molded resistors can be spaced 


of resistors deposited from the narrow cavities. 

The printer was designed to print with one ink for- 
mulation but, with the addition of more ink reservoirs, 
and with the proper channeling of ink, it should be 
possible to print with several inks at the same time. If 
this machine were designed to employ matrices oo 
approached the ceramic base plate from either side, 
might be possible to print on both sides of the pk ane 
at one time. By such a scheme, all the resistors on both 
sides of the plate could be printed in one operation 
regardless of the number of formulations required to 
print the several resistors. 

The resistors were cured in a box oven with forced 
air circulation. The curing cycles used are shown in 
Fig. 3, and were duplicated by using a time-tempera- 
ture program controller. 

Effect of Formulation Variables 

I. Resins in resistor ink. Resistor inks were prepared 
using the same basic formulation but different epoxy 
and urea-formaldehyde resins. The same solvent and 
carbon were used throughout these formulations. The 
inks were printed and cured in a box oven, and the re- 
sultant resistors were tested for electrical properties 
temperature dependence, noise, and voltage coefficient. 
There were no significant differences in the electrical 
properties of the resistors printed from formulations 
containing various types of epoxy and urea-formalde- 
hyde resins mixed in the same proportions. 


2. Solvents in resistor ink. Various solvents used with 


the binder also did not significantly change the elec- 
trical properties of the resistors. However, the use of 
butyl carbitol acetate minimized bubble and crater 
formation in the surface of thick films 


3. Carbon type in resistor ink. The following formu 


Curing conditions for resistors 
© Cycle No.1 - see Fig. 3 
© Cycle No.2 - see Fig. 3- 
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as Closely as 0.050 in. apart 


ation was adopted for an evaluation of the various 
arbons: 


Parts by weight Constituent 


2 


3 Epoxy resin (m.p. 130 C) 

1 Solvent mixture of 50 per cent urea-formaldehyde 
resin, 30 per cent butanol, 20 per cent xylol; 
Gardner-Holdt viscosity, \-21 

o Butyl carbitol acetate 

0.35-1.5 Carbon 


When the carbon-to-resin ratio was changed, the 
concentration of the butyl carbitol acetate was changed 
io keep the ink at a printable consistency. 

A study was made of resistor ink formulations con- 
taining 25 different carbons, including channel blacks, 
furnace blacks, and a lampblack, using the same epoxy- 
urea-formaldehyde resin formulation as that described 
previously. Best results were obtained with carbon 
blacks of particle diameters in the range 15-30 milli- 
microns. 

Some carbon manufacturers supply carbon in a dust- 
less form as well as in the regular or fluffy form. The 
dustless form is sometimes referred to as a pelletized 
or beaded form. Pelletized furnace blacks generally 
vielded resistors with resistivities greater by a factor 
of 10 or more than their unpelletized equivalents. Al- 
though the data are not conclusive, it also appeared that 
unpelletized furnace blacks of large particle size 
vielded resistors of higher resistivity than similar fur- 
nace blacks of smaller particle size. 

Channel blacks which had been heated at 1100 C 
for a period of 8 hr in a closed container yielded re- 
sistors whose resistivity was lower by a factor of 100 
or more than the corresponding untreated channel 
blacks. 


Effect of carbon type on reproducibility was also 


40 


Curing conditions for resistors 
30 © Cycle No.1 - see Fig. 3 
© Cycle No.2- see Fig. 3 
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studied. The coefficient of variation® of resistances of 
resistors printed from a formula containing 30 parts 
of a carbon “a” per 10 parts resin was larger than the 
coefficient of variation of resistances from a formula 
containing the same concentration of a carbon “b.” The 
resistors printed from the formula containing carbon 
“b” were much lower in resistance value and the carbon 
concentration had to be reduced to seven parts per 100 
parts resin in order to obtain resistors of resistance 
value equal to that of the formula containing 30 parts 
carbon “a.” Under these conditions, a coefficient of 
variation of resistances obtained with the formula con- 
taining 30 parts carbon “a” was much lower than that 
obtained from the formula containing seven parts car- 
bon “b.” This suggests that the carbon which requires 
the higher carbon-to-resin ratio to produce a given re- 
sistance may yield the lower coefficient of variation at 
that resistance. 

Resistors printed from formulations containing chan- 
nel blacks showed a much more pronounced change in 
resistance with temperature than those printed from 
formulations containing furnace blacks. When these 
channel blacks were heated at 1100 C for a period of 
8 hr in a closed container, and then employed in re- 
sistor inks, the change in resistance with temperature 
was markedly reduced. 

Carbons of large particle size tended to produce re- 
sistors with a larger noise value than carbons of small 
particle size. 

4. Effect of carbon concentration in resistor ink. In 
order to obtain a wide variety of resistances, the re- 


*The coeflicient of variation 
where \ 


has been defined as follows: Vo a/X 
coefficient of variation, ¢ standard deviation, and X mean 
The coeflicient of variation is a convenient measure of dispersion or, more 
precisely, the degree to which data are spread out “on the average” on either 
side of the mean. It will be used as a measure of the degree of reproducibility 
of resistance. In most cases, the dispersion of resistances of lots of resistors 
printed with the injection-molding printer was essentially normal 


FIG. 3—Time-temperature cycles used for 
curing printed resistors. 


FIG. 4—Effect of changing the carbon con- 
centration in the ink formulation on the 
resistance of a printed resistor. 


FIG. 5—Correlation of the coefficient of 
variation with the average resistance of lots 
of 16 resistors printed by an injection-mold- 
ing process. 













sistivity and/or the phy sical dimensions of the resistor 
may be changed. It is not pri actical to vary the dimen- 
sions of the resistor to obtain resistors which vary by 
more than a factor of 100; so, in order to cover a broad 
range of resistances, it becomes necessary to change the 
resistivity of the resistor material. In de signing a re- 
sistor to have a given resistance, and to meet a set of 
electrical requirements, it is necessary to know the rela- 
tive effects of changing the resistivity of the resistor 
material. One of the ways in which to change the re- 
sistivity of carbon resistors is to change the ratio of 
carbon to binder in the ink formula. 

Fig. 4 is a plot of resistance value for a resistor de- 
posited from a cavity of dimensions 0.400 x 0.050 x 
0.020 in. vs the parts of carbon per 100 parts of resin 
in the formulation. The two curves shown were ob- 
tained using the two different curing cycles shown in 
Fig. 3. These curves illustrate the inverse dependence 
of the: resistance of the cured resistors upon the carbon 
concentration in the resin mixture. 

The coefficient of variation of resistances for any one 
lot of resistors printed from formulations containing 

various concentrations of the same carbon, and cured 
with the same curing cycle, appeared to be related to 
the carbon concentration; the higher the carbon con- 
centration, the lower the coefficient of variation. How- 
ever, when resistors were cured with the two different 
curing cycles shown in Fig. 3, and their average re- 
sistance for a given dimension of resistor was correlated 
with their coefficient of variation as shown in Fig. 5 
the points obtained fell within a fairly well defined 
band. The band was arbitrarily drawn to contain more 
than 90 per cent of the points. Lots of 16 resistors were 
used to obtain the data for each point. Thus, Fig. 5 
illustrates the degree of dispersion of resistor values 
about their average value for lots of resistors whose 
average value is between 1 kilohm and 100 megohms. 

If it becomes necessary in production to control the 
resistors to a closer nominal value than it is possible to 
print, an abrader can be employed which will auto- 
matically adjust the resistors to the desired value. (13) 

Fig. 6 shows the percent change in resistance with 
temperature for resistors of varie id resistance values ob- 
tained from formulations containing different concen- 
trations of carbon. All resistors were of the same di- 
mensions and were cured with the curing cycle No. | 
shown in Fig. 3. As the carbon-to-resin ratio was in- 
creased the change in resistance with temperature was 
less pronounced. 

The instrument used to measure noise in the printed 
resistors was patterned after an instrument described 
by Koch. (14) In consideration of their surface area, 
the resistors were arbitrarily rated as %-watt and tested 
at this rated voltage for noise. The resistance value for 
a given dimension was correlated with the noise value 
as shown in Fig. 7. All the points in Fig. 7 were ob- 
tained for resistors cured under the curing cycle No. 1 
shown in Fig. 3, and the two arbitrarily drawn bands 
represent resistors of two different dimensions, as will 
be discussed later. In general, it was found that for a 
given dimension of resistor cured under a given curing 
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for I megohm resistors tolerances are + 20 per cent; 





cycle, the noise decreased as the carbon-to-resin ratio 
increased. 

The resistance of a given resistor was determined at 
various voltages up to the rated voltage using a modi- 
fied W heatehone bridge in which the input to the bridge 
could be varied over a broad range of d-c voltage. Short 
pulses of voltage were used in measuring the resistance 
in order to avoid excessive heating of the resistor. 
Curves of resistance vs the voltage across the resistor 
were plotted and the voltage coefficient was calculated 
by dividing the absolute value of the slope of these 


curves by the resistance measured at 0.1 the rated 
voltage. 

The calculated voltage coefficients were plotted 
against the resistance cag resistors of four different 
lengths, as shown in Fig. 8. The points were ~ ined 
for resistors cured with at curing cycle No. Re- 


sistance for any one length resistor was oo oe by 
changing the carbon-to-resin ratio. Fig. 8 shows that 
as the resistance was increased, by eased the 
carbon-to-resin ratio, the voltage coefficient increased. 
Effect of Operational Variables 

1. Curing cycle for resistors. The manufacturer states 
that the particular resin which was used as a binder in 
this printed resistor formulation can be cured in 30 min. 
at 200 C. When printed resistors, prepared from a for- 
mulation containing carbon and this binder, were cured 
for this cycle the resulting resistors were unstable. It 
was found experimentally that the resistors tended to 
be more stable if they were cured for a longer period 
of time at 200 C, and that the same degree of stability 
could be reached in a shorter period of time at higher 
temperatures, at least up to 250 c. 

In studying the effect of curing cycle on resistance, 
it was found that the longer the printed resistors are 
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and better for lower values 






cured at an elevated temperature the lower will be the 
resistance. The percent change in resistance per unit 
time decreases with time at this elevated temperature. 

The two curves in Fig. 4 illustrate the effect of the 
two different curing cycles shown in Fig. 3 upon the 
resistance value. Curing cycle No. | produce “da lower 
resistance value than curing cycle No. 2 for resistors 
of the same dimensions printe ‘d from formulations hav- 
ing the same carbon-to-resin ratio. 

Resistors from the same printing lot cured at the 
same time but on different shelves of a conventional 
box oven with forced air circulation showed a differ- 
ence in average value of as much as 20 per cent, prob- 
ably due to a temperature gradient in the oven. This 
temperature gradient actually results in a different 
curing cycle for each resistor ‘and must be minimized 
in order to minimize the coefficient of variation of a 
lot of resistors. Also, this curing cycle must be exactly 
duplicated for different lots of resistors if they are to 
have the same average value. Using a conventional 
time-temperature program controller, the average value 
of lots of 16 resistors, printed and cured on consecutive 
days, was maintained within one standard deviation of 
the average of the previous lot, where the standard 
deviation was calculated from the previous lot of 16 
resistors. 

As was indicated in Fig. 5, there was no real differ- 
ence in the coefficient of variation of lots of 16 resistors 
cured with either curing cvcle No. 1 or No. 2 when the 
resistors had the same dimensions and resistance. 

When resistors were cured with the two different 
curing cvcles, but the carbon-to-resin ratio was adjusted 
to maintain the same resistance for the same dimensions 
of the resistors, there appeared to be no significant dif- 
ference in their resistance-temperature characteristics. 

Likewise, it was impossible to detect any difference 
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in the voltage coefficient or noise when resistors were 
cured with these two different curing cycles. 

2. Physical dimensions of resistors. As was stated 
previously, the electrical prope rties of a resistor will 
vary with its physical dimensions. This variation is of 
concern to the designer in making a resistor as small 
as possible but yet to meet specifications for a given 
set of electrical properties. 

Following the method described by Conway (15), if 
p is the resistance per unit cube of material, and t is 
the thickness of a film of this material, then p/t is the 
resistivity in ohms per unit square for the particular 
film. For the resistor films de posited by the injection- 
molding printer, using the three prey iously described 
matrices, the p/t ratio appeared to be inde »pendent of 
the length and width of the cavities from which the 
film was deposited. The p/t ratio was increased ap- 
proximately 25 per cent when the depth of the cavity 
was decreased from 0.040 to 0.020 in. and an additional 
increase of approximately 50 per cent was obtained 
when the depth of the cavity was subsequently de- 
creased to 0.010 in. 

If the p/t ratio is known for a given formulation of 
resistor ink de ‘posited from a given depth cavity and 
cured with a given curing cycle, the ratio of the length 
to width—the aspect ratio- of the c: wvity can be varied 
to cover a range of resistances determined by the prod- 
uct of the p/t ratio and the aspect ratio. 

The effect of physical dimensions on reproducibility 
is shown in Fig. 5, where the coefficient of variation for 
lots of 16 resistors is correlated with their average re- 
sistance. The resistors used in the correlation were de- 
posited from cavities of various dimensions as shown 
There appeared to be no difference in the coefficient 
of variation for these depths. Also, no significant or 
consistent trend appeared when the width was varied 


FIG. 6—Effect of changes in 
temperature on the resistance 
of printed resistors. 


FIG. 7—Correlation of resistor 
noise with resistance. 




















































from 0.050 to 0.075 to 0.100 in. However, when the 
length of the cavity was reduced to 0.100 in., the re- 
sistances obtained had a larger coefficient of variation 
on the average than resistances of the same value ob- 
tained from longer cavities. This effect is probably ac- 
centuated by the fact that the spacing between the 
silver conductor end contacts to the resistors cannot be 
maintained as accurately percentage-wise for the short 
resistors as for the long ones. 

\s to the effect of physical dimensions on tempera- 
ture dependence of resistance, the data did not show 
any significant or consistent trend in the resistance- 
temperature characteristics for resistors of different 
dimensions. 

The following theoretical expression for current noise 
voltage in terms of the physical dimensions of the re- 
sistor, derived under certain assumptions, by Hettich 

(16), was «¢ mploye ‘d to study the effect of phy sical di- 
mensions on noise: 


IN cs 
V=— (1) 
a NA 
where: 
\ the rms average of the noise voltage 
\ the rms average of the noise voltage at unit current 
length. and cross-sectional area 

I the total d-c current flowing through the resistor 
| the length of the resistor 
1 the cross-sectional area of the resistor 


If equation (1) is divided by the d-c voltage, V, ap- 
plied to the resistor, the following expression results: 


--(3) <4; oss 


The noise voltage per volt, N/V, will be referred to 
simply as the current noise. Also, 

I 1 { 
pL 
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electrical properties can be 


where: 
R the resistance of the resistor 


p the resistance per unit cube of material comprising the 
resistoi 


Substitution of equation (3) in equation (2) yields 


\ \ 1 

\ p \ LA 

Since N,/p is assumed to be a constant for a particular 

material, equation (4) states that the current noise is 

inversely proportional to the square root of the volume 
of the resistor. 

If the cross section of the printed resistors described 

here is considered to be essentially rectangular, then: 

1=WT (5) 


(4) 


where: 
“ the width of the resistor 
Tl = the thickness of the resistor 
Equation (4) then becomes: 
\ N 1 
i 6 
Vv priN iw ” 
For resistor films made of a particular material of con- 
stant thickness, N/p T* is a constant, K. Then: 
N A 
(7) 
Vv Li 
Since the current noise in carbon composition re- 
sistors is generally much larger than the thermal noise, 
the measured noise for the resistors plotted against the 
reciprocal of the square root of the product of the 
length and width of the resistor should be a straight 
line, of slope K, passing through the origin. Fig. 9 is 
such a plot for resistors of various lengths and widths, 
all deposited from the same de »pth cavities, using three 
different ink formulations containing 10, 15, and 20 
parts carbon per 100 parts of resin. The median noise 
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value for four similar resistors was used to determine 

each point on the graph. Even though the noise is a 
difficult quantity to measure precise ly, the results tend 
to support the conclusion of Hettich. 

The relationship between the physical dimensions 
of the resistors and the voltage coefficient is shown in 
the plot of the voltage coefficient versus resistance in 
Fig. 8. The resistors were deposited from cavities of 
various conducting lengths, as shown, at a constant 
width of 0.050 in. The resistance for any one dimension 
of resistor was changed by changing the carbon concen- 
tration in the ink formulation focus 10 to 15 to 20 parts 
of carbon per 100 parts of resin. For a given formula- 
tion, the voltage coefficient varied as the reciprocal of 
the resistive length of the resistor. For resistors of equal 
resistance but of different le ngths, the 0.060-in.-long 
resistor had a voltage coefficient which was approx- 
imately 20 times larger than the voltage coefficient of 
the ().36-in.-long resistor. 

The data obtained did not show any consistent trend 
of voltage coefficient with depth or width of the re- 
sistors. 

3. Storage of uncured and cured resistors. Sample 
lots of resistors were printed from one formulation, 
stored in a low-humidity atmosphere at room tempera- 
ture for periods ranging from 1 to 7 days, and then 
cured. The value was 
estimated to be approximately 10 per cent per day of 
storage of the uncured resistors. 


average increase in resistance 


Resistors printed at intervals over a period of three 
months from certain ink formulations which had been 
stored at room temperature showed a tendency to have 
higher average resistance values than resistors printed 
soon after preparing the formulations. This increase was 
not pronounced and was estimated to be much less 
than 1 per cent per day of storage of the ink. 








FIG. 8—Correlation of voltage 
coefficient with resistance. 








FIG. 9—Effect of changes in the 
square root of the reciprocal of 
the effective surface area of the 
resistor on resistor noise. 
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correlated with resistor inks, also dimensions 


When cured uncoated resistors were stored in 95 pet 
cent relative humidity at room temperature for 250 hr, 
they increased as muc ‘has 10 or 15 per cent in resistance. 
However, coatings are available which can be applied 
to the resistors so that when they are stored under these 
same conditions, the change in resistance value will be 
less than 5 per cent. In either case, the resistors returned 
to their original values when dried. 

Coated resistors stored at room conditions for 6 
months showed an increase of 3 per cent or less in re- 
sistance value. 
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Orders and Degrees of 


Automaticity 


The extent to which man’s functions can be replaced by power 


and automatic control are classified in ascending order; the degree of 


automaticity is used as a measure of its intensity: the summation 


of many units, a measure of process automation. 


RECENTLY THE ENGINEERING and non-technical public 
alike have been subjected to the impact of advertise- 
ments. news articles, and slick magazine features con- 
cerning “giant brain” computers, control systems, and 
“automatic” factories. On top of that has come the term 
automation which is often applied indiscriminately not 
only to the concept of automatic production, but to 
computers and control systems as well. No clear dis 
tinction is made between the control system and the 
machines that use them. 

While the term automation is much used by produc 


TrHoE 
BASIC IDEA 
OF 
"AUTOMATION ™ 


tion people in the metalworking field it is seldom em 
ployed by scientists and researchers. They prefer to 
use the toughie automatization. Others prefer the term 
automaticity. There are a number of terms based on 
the root automatic that cover essentially the same con- 
cepts. (See table). 

When the term automation was coined around 1947 
by Del S. Harder of the Ford Motor Company, it con- 
cerned the method by which mechanical devices han- 
dled sheet metal stampings at heavy presses. Ford 
Motor Company now uses the word to mean “. . . com 


Direction of How 


FIG. 1—The basic idea of “automation” as first conceived by the Ford Motor Company was the addition of an 
electrically controlled shuttle conveyor that pulled work out of one automatic-cycle machine and placed it in the 


unit ahead, at the same time initiating an automatic machining cycle. 












































pletely automatic (and selective) transfer of a part 
from one processing operation to another.” 

Hautau Engineering Company of Detroit has de- 
signed a number of “Automatic, Continuous Produc- 
tion Machines” to accomplish automation according to 
their definition. C. F. Hautau says, “Automation is the 
general name given to the study and development of 
machines for making products on an automatic basis, 
... primarily the goal for all automation is to eliminate 
all manpower from a plant or production line and de- 
velop an automatic factory.” 


Automation Today 


The first approach to automation in the metalwork- 
ing field is exemplified by the high performance, auto- 
matic-cycle type of machine tool. As long as an opera- 
tor loaded stock into these types of machines, operated 
the sequencing controls, and then removed the part, 
pushbutton performance resulted. 

The next obvious development was to move parts 
into and out of the load and unload stations of these 
automatic cycle machines and at the same time initiate 
the cycle on the next machine, Fig. 1. While some ma- 
chine tools and production equipment have already 
undergone design changes to make them more com- 
patible with this type of automation, it is still essen- 
tially an arrangement of shuttle, transfer, and conveyor 
equipment superimposed on manual type automatic- 
cycle machine tools. The over-all objective, of course, 
is continuous, automatic manufacturing. 

The second approach to automation in metal work- 


ing is represented by the Hautau continuous, automatic 


manufacturing machines, Fig. 2. The Hautau method 
is to build special-purpose machines combining many 
functions, rather than using transfer equipment be- 


tween more or less conventional machine tools. As all 
sections of such a multi-purpose machine are designed 
to operate at the same rate, no bank of parts is neces- 
sary between sections to take care of dissimilar opera- 
tional rates. 

Both methods represent automation. However, auto- 
mation does exist at different grades, limited by the 
levels of automaticity of the individual machine tools. 
Therefore, to define automation of any plant or process 
from an engineering point of view, it is first necessary 
to express the automaticity of each stage and machine, 
preferably by svmbolic type of notation. 


A Yardstick is Needed 


Assuming that everyone agrees on just what the ab- 
stract concept automation means, it is still not sufficient 
for engineering purposes until all intensities and levels 
of automation can be discriminated. Consequently, 
while one general definition of automation induced 
from the various examples, definitions, and extensions, 
is that automation is “the method of attaining the ulti- 
mate goal of an automatic factory,” the ultimate is not 
usually attainable. A | “yardstick” is needed to define 
automation or automaticity qualitatively. A mathemat- 
ical type notation expressing its qualitative sense 
would be helpful to system planners and machine 
designers alike. 


**Messages” Control Machines 


A process or production line cannot be more auto- 
matic than the used. 


Therefore, the automatic operation of machines will 
be discussed before the automation possibilities of 


various stages and machines 


groups otf machines. 
Let us examine how we send “messages” to a ma- 





WORDS DERIVED FROM THE ROOT—-AUTOMATIC 


interest 
Webster's 


Dictionary, sec 


DEFINITIONS of pertinent 
from G. & C. Merriam 
New International 


ond edition, unabridged. Company is 


Automation. Not in the dictionary More 
vet. A protempore definition of the pressed his 
noun set up by G. 


as follows: l. The 


recently.* Mh 
liking for 


efinition given by W. E. Brainard 


Harder ex 
a broader 
& C. Merriam 


if Hughes Aircraft Company in the 








Automatic. Having a self-acting or 

self-regulating mechanism _ that 
performs a required act at a pre- 
determined point in an operation; 
machinery or 
devices which perform work for 
merly or usually done by hand; as 
the automatic feed of a lathe. 


said especially of 


Automatize. To render automatic. 


Automatization. The act or process 
of automatizing anything; state of 
being automatized. 


Automaticity. State of being auto- 
matic. 


act or technique of making a man- 
ufacturing process fully automatic. 
By this technique, parts are moved 
into and out of machines without 
handled by 
ators. 2. The state of being auto- 


being human oper- 


> 


“automaticity”’). 3. 
Automatic operation. as of a ma- 


mati (see 


chine. 


The early definition of automation 


given by Del S. Harder. vice presi- 


dent—manufacturing, Ford Motor 
Company, reads: 
“Automation is the automatic 


handling of parts between progres- 
sive production processes.” 








February 1954 issue of “Production.” 


“Automation is more than merel) 
transferring. Nor is it a push button 
factory. It is a philosophy that may 
extend back to the design of the 
product. It is a new method of man- 
ufacture, not necessarily a new way 
of cutting metal, but a way of con- 
trolling the various processes. Auto- 
mation is a philosophy of design, it 
s a manufacturing method, and it 


‘s control within a machine.” DOL 


*In a talk on ‘“‘Automation—Key to the 
Future,’’ given before the Quad-City Con 
ference on Automation at Davenport, Iowa 
Aug. 27, 1954 


chine to control it and how the machine “talks back.’ 
By means of the contro] system, we send messages con 
taining orders to a machine. In turn. the machine re- 
turns messages to us, using indications such as pres- 
sures, physical measurements and temperatures, telling 
us our orders are being complied with. The quality of 
performance of the machine, or dimensions. is one im 
portant form of “back talk.” But we don’t ordinaril, 
have messages between machines (either to or from 
When we do, we have automation. 

The connecting link. the “message center” that co 
ordinates and controls the operation of a complemen 
tary group of machines. js usually man. Obviousl\ 
once man is replaced, and messages ( contro] ) go di 
rectly from machine to machine. automation is accom 
plished. If a control signal consists only of the simpk 
messages trom man to machine, such as “go.” “stop.” 
“change-over.” “re-cycle.” or “operate ata level propo! 
tional to the control signal level.” then the man can he 
readily replaced and intermachine messages ( control 
can be direct. 

Suppose, however, a control signal consists of a com 
plex message, based on mathematical functions. Thes 
ordinarily can hardly be ac complished by an operato1 
much less without him. If the message can be written 
in the form of an equation, it can be readily solved hy 
a simple equation solver tvpe of special purpose elec 
tromechanical analog computer 
“Orders” of Automaticity 


\s the term “automatic” describes any machine task 


usually done by a man, the order of automaticity is th« 


level of man’s functions that a machine replaces. 

The first machines were merely hand tools, such as 
hand drill, saw. or lever. requiring both manual con 
trol and muscular energy. These machines are repre 
sentative of the zero order of automaticity. Let this be 
represented by the notation A,. Typewriters. jacks, and 
hand pumps are also A,,. 

The first power tools or machines relieved man of 
the need for his own muscular power to do such tasks 
is hammering, sawing. pumping or grinding. The only 
control he had was to move the work to the machine, 
or vice versa, and to start or stop the machine. As these 
are the first machines automatic to any extent, they 
represent the first order of automaticity, symbolized 
by A,. Electric ty pewriters are also Aj. 
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\s machines, in addition to power drive. acquired 
power feed, or power assist, they advanced to the sec- 
ond order of automaticity, symbolized by As. Machines 
of this type are the automatic feed drill press and au- 
tomatic feed lathe. While the operator had power as 
sistance in carrying out his “message” to control the 
machine, he must still take care of every detail. These 
\» machines can replace some of man’s manual skills, 

The next order of machines include those that can 
“remember” a control message. The operator sets this 
message by adjusting cutters. cams, stops, guides, tapes 
or punched cards. Once the machine is started and 
kept supplied with stock, it will pertorm the operation 
it “remembers” the contro] message set into it. Exam 
ples of machines of the third order of automaticity 

\; ) are automatic screw machines, automatic trace 
tvpe flame cutters, and automatic drills. In fact, most 
of the automatic cycle machine tools including the 
transter type, are As, as well as most automation equip 
ment as defined by Ford and Hautau. These machines 
can replace man’s manual skills by use of a pro 
grammed message. If the programmed message in 
cludes “operate the next machines in turn” this can 
be automation. A means “blind obedience’ without 
“judgment.” 

\ machine of the fourth order | \, ) of automaticity 
is subtle. Such a machine not only remembers the con 
trol message set into it but checks up on its output to 
see if the message is being complied with. The feed 
back consists of the machine sending a message back 
to itself. It is also called closed-loop control. It can 
cause a rejection of a faulty part, or send a message 
back to the operator by means of an indicator light on 
gage, Fig. 3. Mere automatic inspection is not neces 
sarily Ay. Examples of A, machines are stream flow 
process equipment such as found in oil refineries 
chemical plants; also furnace temperature controls. and 
various governors and speed regulators. These ma 
chines can replace man’s need to oversee and inspect 
they have some discretionary sense. 

Suppose, however, that instead of having a machine 
operate directly proportional to either the “active” con 
trol “memory” signal, or feedback contro] signal, it is 
desired to operate as a function of any of these signals 
This machine must accept the contro] message, pel 
form computations and then commit the operations. 

Such a complex message order to an automatic lath 
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might be: “Remove metal at the highest rate compat- 
ible with the least wear on the tool and power capabil- 
ity of the machine at any instantaneous rpm or radius.” 
If a complex message such as this can be written in the 
form of an equation, it can be solved by a simple equa- 
tion-solver type of special-purpose electromechanical 
analog computer. Examples of the fifth order of auto- 
maticity, A- machines, are radar directors, flight simu- 


lators, bomb sights, gun fire control computers and 


some chemical process control systems. These machines 
can replace some of man’s thinking abilities. 

Some machines not only solve an equation of the 
control or feedback signals but logically analyze the 
result of the computation process before performing 
their operation. They deduce the proper mode of op- 
eration to use by analyzing the answer to the equation 
on the basis of preset “general laws of operation.” The 
various modes or methods of operation possible are 
also limited to what was previously set into the ma- 
chine. Examples of such Ag machines which not only 
solve problems but make a limited number of decisions 
are the Otis Autronic elevator control system and again 
some sophisticated chemical processing plants and 
some guided missile control systems. Such machines 
can replace some of man’s logical thinking abilities 
as well. 

The seventh order of automaticity, Az, is still a lab- 
oratory (and conversational) curiosity. It is the ma 
chine that learns. It may or may not solve equations to 
operate as a higher function of the control or feedback 
message. It does analyze the output and input signals 
and change methods of accomplishing an operation, as 
necessary. However, it is not limited to choosing pre- 
selected modes of operation according to signal analy- 
sis and comparison to preset references. It can learn by 
experience. 

An example of a machine operating at the seventh 
order of automaticity Az would be an automatic punch 
press that has a close inspection and process control] 
system built into it. In addition, it can “remember” 
what force stroke was used for a given gage of metal. 
the temperature, and rate of aperation of each finished 
part. In this it “learns” the characteristics of the stock 
under various conditions and works this intelligence 
into a program of operation. By learning what to do, 
the machine changes its process to give desired results, 
rather than merely compare measurements to predeter- 
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FIG. 2—Sketch of an early Hautau example 
of a combining 
many functions and automatic indexing be- 
tween work stations. It is classed as Az 


special-purpose machine 


order of automaticity. 


mined standards, and then select one of several prear 
ranged alternative programs as in Ag. If any condi- 
tions, such as size of die, gage of metal, or part profile 
is changed, it soon “learns” how to produce the part 
correctly. This machine learns by random experimenta- 
tion of the blind “cut and try” methods. Or, learns by 
guiding its “searches” or experiments on the basis of a 
program or programs. Once it learns by experience, 
however, it induces a general mode of operation fit- 
ting the special conditions prevailing. These machines 
can replace man’s ability to generalize or form theories 
of operation based on observed and compiled experi- 
ence. 

Automaticity of the Ag order may never go beyond 
paper talk. Instead of relying on logical methods, Ag 
“short cuts” and attempts some modes directly. Such 
intuitive operation may be based on statistical and 
probability functions. An Ag machine could be said to 
have high grade “executive judgment.” 


Degrees of Automaticity 


This method of classification of the order of auto- 
maticity by the extent to which man’s functions can 
be replaced is a vertical classification. The intensity of 
automaticity of a machine can be classified horizon- 
tally. The degree of automaticity can be used as a 
measure of its intensity and is placed after the auto- 
maticity symbol A in this manner—A®/®, The example 
A%/® indicates that a machine has six operations, three 
of which are automatic. Likewise, A*/21 indicates the 
7/21 “degree” of automaticity, or seven automatic op- 
erations out of twenty-one total operations. Using this 
method of notation, we may say that a certain auto- 
matic screw machine, for example, has an automaticity 
indicated by the symbol A, °/8. This means, it is of the 
“second order,” or programmed “cond: ‘oned reflex” 
type, and it has six automatic machin 
two manual ones. 


erations, plus 
The notation is completed by introducing a “function 


factor” that represents the functions of the machine 
such as type of operation, rate, method, and other char- 
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acteristics. This can be an arbitrary letter. For orders 
of automaticity up to A;, it is a constant. However, for 
A, and above, the function factor may be variable. Let 
the sample automatic screw machine have a function 
factor d. The machine will be completely represented 
by dAo®/8, 

This mnemonic will help keep the order and degree 
of automaticity in their proper places. 
The order concerns the level of the “orders” given 
to the machine by various signals and is noted by a 
subscript. The degree tells of the intensity and is 
used as an exponent. 


Automation Sums Up Individual Automaticities 


As the function of any machine line or process is the 
sum of the individual functions of each machine, the 
automation (or automaticity or automatization ) of any 
process line is the sum of the individual automaticities 
of each machine and can be represented by an equa- 
tion, representing the summation of the individual unit 
svmbols. It would look something like this: 


aA, °+bA, 1/2-+cAs 3/94 dA 4/4+eA, /14fA; 2 


where the lower case letters represent the function 
factor of a particular operation. This summarization is 
a step taken by production or too] engineers and 
the metalworking field is an extension of an operation 
sheet prepared to schedule a sequence of operations 
to make a part. The equation, which need not be de- 
tailed here, is a quick way of telling management of 
the order and degree of automaticity contemplated of 
each unit and the overall automation pattern. As such 
it is largely beyond the influence of the designer of the 
original equipment. It becomes academic in the exam- 
ple of a huge integrated machine completely process- 
ing a part to a single order of automaticity. 

Note that the lowest order that permits complete 
processing without direct human intervention is A;:. 
Any number of automatic cycle machine tools, together 
with automatic conveyor machines, arranged to oper- 
ate in sequence or concurrently, is automation in its 
popular sense. Other examples are soft drink bottling 
lines, paper mills, textile mills and chemical plants. 

While higher orders of automaticity are necessary to 
bring out high order automation, there is still a wide 
range of performances possible within each order, both 
“open loop” non-feedback control and complex servo- 
mechanisms. Note that the order of automaticity per- 
tains to the direct control of the product. Mere self- 
stabilization, though desirable for considerations of 
machine flexibility and consistency of performance. 
does not make a machine Ay. For example, a machine 
may have a servo speed regulated drive and a stabi- 
lized power supply. As the feedback to these does not 
come from any direct condition of the work, the auto- 
maticity of the machine is not considered raised. 

As a further example, a servo speed control coil 
winder having automatic feed is nothing more than an 
automatic feed power tool Ag. It would not be A, 
unless it had tension control as well, for that can be 
considered feedback from the product, the coil. 

As complete automatic production is possible at the 
completely open loop A; order of automaticity, a large 
part of industry today is quite satisfied with it. This 
type of automation is a natural development from the 
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automatic-cycle machine too] that brought “pushbut- 
ton” production. 

In the shuttle-type of automation, reliance is made 
on switches and interlocks to monitor the location and 
position of work in process. As long as all parts pro- 
duced are within tolerance, they will go together at 
the assembly operation. If any one part is out of the 
tolerance range, the inspection operation must-reject, 
to prevent assembly difficulties. 

There are few attempts now to adjust the operations 
by closed-loop methods so that analysis of the work 
done on each part affects the performance of that por- 
tion of the over-all machine. This is due in large part 
to the basic complexity of such a scheme. 

Strange to say, open-loop methods demand much 
higher performance from a machine than closed-loop 
methods. In order to produce parts within a narrow 
tolerance range, the machine itself must be built 
to exacting tolerances. When dependence is placed 
largely on a closed-loop control system, the demand 
on basic machine consistency is much less severe, 
though backlash is always a servo control gremlin. 

Obviously, as the machine designer learns to depend 
more on feedback systems to control each function, 
the demands of the machine elements themselves be- 
come more relaxed. 

There are other very human reasons why industry is 
so dependent on open-loop methods. Many machine 
designers have an unholy fear and prejudice of any 
controls not built in a machine shop. They barely tol- 
erate hydraulics, solenoids, contactors, and electrical 
interlocks. To most feedback systems, they apply the 
word “electronics.” 

Placing huge investments in highly specialized lim 
ited purpose machinery is accompanied by great risk 
The popular automation in use today, though 
does its specific job well at the moment, is most perish 
able. Though model changes will be resisted, changes 
will be forced on manufacturers by competition. Such 
changes in product design will demand complete re- 
tooling and new machinery layout. This is so because 
programming is almost entirely done by “iron” and 
“copper.” The programming consists of the 
switches, relays, conveyors, transfer machines, and 
shuttles. Changes in higher order automation arrange- 
ments are nowhere as drastic, for ~ programming can 
be in most part on paper. Also, A; machinery (open 
loop) itself must be built to e _ mely close tolerances 
to consistently produce parts within acceptable limits. 

Machines of Ay and higher order of automaticity not 
only can be readily programmed from paper, but their 
feedback control systems make them inherently more 
tolerant of changing conditions. The basic A, machine 
can be built to rather relaxed tolerances and yet will 
produce acceptable items. This means longer life and 
less need for adjustments. As a rule, the more versatil 
an automatic machine is, the higher the order of auto- 


stops 


maticity to dictate its modes of operation. OOC 
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FIG. 3—This Micromatic 
automatic bore honing 
machine controls its ma- 
chining cycle by actual 
measurement of the work- 
piece. It is of the A, 
order of automaticity. In 
addition it inspects and 
segregates work accord- 
ing to bore size. 
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Richard E. Paret, Stainless Steel Specialist 
AMERICAN IRON & STEEL INSTITUTE 


Finish Effects Obtainable 
on Stainless Steel 


A knowledge of the wide variety of different things that can 


be done to the surface of stainless steel will enable the product 


designer to have greater freedom in applying this versatile 


class of materials from an appearance point of view. 


STAINLESS STEELS need no surface treatments or coat- 
ings, such as anodizing, galvanizing, plating or paint- 
ing, for appearance or protection. Nevertheless, there 
are occasions when one of various surface effects may 
be desirable. Examples are painting, for signs; plating, 
for color match with other metals; or etching, for spe- 
cial decorative effects. 

Mill Finishes. First of all, there are a number of 
different types of surface finishes in which stainless 
steel is available from the producer. 

Sheet mill finishes are identified by numbers, rang- 
ing from Nos. 1 to 8 for sheet and Nos. 1 and 2 for 
strip. 

No. 1 sheet finish means the sheet has been hot 
rolled, annealed and pickled. The surface is frosty 
white and not lustrous. Primary applications are indus- 
trial equipment where appearance is not important. 
such as where high operating temperatures would 
affect a fine finish anyway (Fig. 1); or for products 
where severe forming operations are required, espe- 
cially if annealing and pickling are involved. 

Vo. 2D identifies a cold rolled, annealed and pickled 
sheet. The dull matte surface holds lubricant well. and 


these sheets have maximum ductility and drawing 
quality. So this finish is usually specified for most 
articles which will be subjected to considerable form- 
ing—especially deep drawing or spinning, but gen- 
erally where no subsequent annealing will be done. 
No. 2B is a brighter surface than 2D, produced by 
light cold rolling between highly finished rolls after 
annealing and pickling, It is a better base for polishing 
or buffing than 2D, and so is usually specified where a 
highly polished end product is desired and forming 
operations will not be so severe as to require inter- 
mediate annealing and pickling but might damage a 
polished mill finish. 
Fig. 2 


“. 


(An application is pictured in 


Vo. 4 is the common “workhorse” 


polished steel 
sheet finish, having a uniform bright surface with good 
luster and freedom from pits. It is considered a suit- 
able final finish for many products, such as the one 
illustrated in Fig. 3. Unlike the previous finishes, 
which result from the rolling operation or a combina- 
tion of rolling, annealing and pickling, No. 4 and 
subsequent finishes are produced by mechanically fin- 
ishing the surfaces with abrasives. Therefore Nos. 4, 
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FIG. 4—Since deep drawing with intermediate anneal 
and pickle destroys any polish applied at the mill, stain- 
less steel fabricated by this method is finished after form- 
ing. Here a polishing lathe is applying a bright polish 
to a domestic washing machine tub. 


ex 
the sheet only. or both sides. as desired. 


and & finishes may be ordered for one side of 


Vo. 6 is a uniform lustrous surface. subdued, with 
low reflectivity. Produced by tampico brushing of a 
No. 4 finish. it is used where high reflectivity is not 
desired and for decorative contrast with bright pol- 
ished surfaces. 

Vo. 7 finish is similar to No. 4. 


polished. 


but more highly 


Vo. 8 is a very highly polished mirror finish, avail- 
able from some producers of stainless steel on special 
order. 

Narrow width stainless steel can usually be supplied 
in cut lengths with finishes similar to Nos. 4. 6 or 7 
sheet finish, on one or both sides. 

Although the regular mill finishes have become 
standard because they have been found to answer 
almost every finish requirement, there may be occa- 
sions finish intermediate between the 
standard polished finishes may be desired. An example 


when some 
is a finish produced with coarser abrasive than that 
used to produce No. 4 mill finish, which represents a 
cost and appearance compromise between Nos. 2B and 
4 standard mill finishes. Another example is a dull, 
even-toned finish produced by cold rolling with grit- 
blasted rolls. where low reflectivity is desired. 

No. 1 finish is not quite the same in stainless-clad 
plates and sheets. These composite materials are not 
pickled since the acid bath used for pickling stainless 
steel could attack the base metal. Instead clad sheets 
and plates are cleaned after annealing either by 





sandblasting or by soaking in sodium hydride. Either 


finish is roughly similar im appearance to the No. 1 
sheet finish. The sodium hydride finish is smoother 
than the sandblasted finish and is usually considered 
more corrosion resistant. 

Stainless Steel Strip. There are two standard 
finishes for stainless steel strip, which is flat-rolled 
stainless steel less than 24 in. wide, supplied in con- 
tinuous coils or cut to desired lengths. 

No. 1 finish identifies strip which has been cold 
rolled, annealed and pickled. It is about equivalent 
to the No. 2D sheet finish, though sometimes more 
uniform because it is produced by continuous mills. 

Vo. 2 finish is produced by rerolling No. 1 finish 
after annealing and pickling. It is about the equivalent 
of No. 2B sheet finish, although again it may be more 
uniform and may be brighter. 

Stainless steel bars. 
fied by descriptive terms as exemplified below: 


Available in finishes identi- 


Hot rolled bars are bars furnished just as they come 
from the mill, and are usually intended for further 
processing involving heat, such as forging. Hot rolled 
bars are also furnished in the pickled or blast cleaned 
condition. 

Cold finished bars may have several types of fin- 
ishes. Small bars may be cold drawn, or if round, may 
be centerless ground. Larger sizes, if round, may be 
rough-machined. Round bars are also available with 
various degrees of polish. Bars are available in many 
shapes, including structurals and special shapes. 

Tubular products. May be seamless or welded. 
Both are ordinarily furnished, as mechanical tubing, in 
the cold-finished, annealed and pickled or grit-blasted 
and pickled condition. Any surface defects which might 
have been present have been removed by light grinding 
or polishing. 

Seamless hot finished tubing is not customarily 
produced, but can be made for applications where 
appearance is not important or where both ID and OD 
are to be machined. Hot finish tubing is usually fur- 
nished annealed with surfaces cleaned by pickling or 
shot blasting. The hot finish is not considered a suit- 
able base for polishing. 

Welded tubing is furnished in mechanical or orna- 
mental types. The mechanical type is cold finished, 
either hard drawn or annealed, with pickled surfaces. 
The ornamental type is usually furnished with ground 
and polished exteriors, unfinished inside. 

Welded and cold-finished seamless tubing is suitable 
for grinding or polishing, and in sizes up to 6% in. 
OD can be supplied with polished outside surface. It 
is usually not practical to polish the inside of tubes 
with less than 34 in. ID. If tubular products are or- 
dered with only the inside finished, the outside will 
ordinarily be the usual pickled finish. 

Tubular stainless steel finishes are: 

A or No. 80—ground with 80 grit abrasive. the 
standard ground finish. 

B or No. 120 


finished with 120 grit, a semi-pol- 
ished finish. 
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C or No. 180—finished with 180 grit. with standard 
polished finish. 
D or R—polished and buffed, a mirror finish. 


Mechanical Finishing By Fabricator 


In many of the applications of stainless steel the 
metal is ordered from the mill with the polish de- 
sired for the finished product, since if reasonable care 
is exercised, such fabricating operations as brake 
forming, roll forming. punching, shearing, welding 
and mild stamping need not affect the surface except 
locally and in a minor way. The use of adhesive paper 
or plastic film protection, applied at the mill or by 
the fabricator, is helpful in preventing surface dam- 
ize during handling. some types of fabrication and 
issembly. 

Surface Blending. Obviously some fabrication 
processes such as machining, forging, severe drawing. 
or operations followed by annealing and_ pickling. 
destroy a mill surface finish so that all polishing and 
other finishing must begin after such fabrication 
processes. But for many stainless steel products prob- 
ably only local finishing will be needed to blend an 
affected area in with the adjacent finish. Weld blending 
is the most common example. The No. 4 sheet mill 
finish, and its equivalent on other products. can usu- 


FIG. 5—These stainless steel Cory coffee brewers—here 
having a final wiping prior to shipment—are made in top 
and bottom halves, welded together. The inner side of the 
seam as welded is smooth but oxidized and discolored. 
Mechanical polishing of the outside is possible but would 
be difficult for the interior because of the narrow neck 
through which the tool would have to work. So electro- 
polishing is used to finish the interior. In addition to 
removing oxide scale at the weld, this improves the ap- 
pearance of the entire interior. To electropolish the 
interior without affecting the already mechanically 
finished exterior, the coffee brewer is filled with electrolye. 
an electrode inserted and the assembly placed on a copper 
stand to complete the electrical circuit. 


S 


FIG. 6—This sheet with No. 4 mill finish has been 
given a decorative pattern for use in soda fountain 
equipment. Masking tape was applied at regular inter- 
vals and the remaining exposed surface given a sub- 
dued, non-reflective finish with a buffing wheel using 
a satin-finishing abrasive. 








ally be quite readily matched. Nos. 6, 7, and 8 finishes 
can also be matched but more skill and care are 
required. It is not possible to match the finishes re- 




























sulting from rolling and annealing and pickling only, 
since the effect of the rolling process cannot be dupli- 
cated in the fabricator’s shop. 

Carbide burrs are becoming popular for initial re- 


moval of excess weld metal. Disk or belt sanders. 


j . . 
rubber or resinoid wheels or cups, or shop-headed 
flexible wheels, are also used for final blending. If it 





proves difficult to match the surrounding finish ex- 
actly, the affected area is brought to as close a match 
as possible and then the entire surface is gone over 
lightly preferably with a finer abrasive than was used 
for the original finish. Good weld blending results 
are often easier if the design calls for a weld seam 
running in the same direction as the polish marks of 
the surface finish. 

Grinding and Polishing. Grinding for sizing and 
shaping. and removal of serious surface damage. may 
be done with hard vitreous-bonded wheels. but rubber 
or resinoid bonded wheels are preferred. Polishing of 
stainless steel is usually done to improve appearance 
or to obtain a very smooth surface for sanitary or 
maintenance reasons. Polishing is done with rubber o1 
resinoid bonded wheels or cups, disk sanders. band 
wheels, or abrasive belt or strip machines. (See Fig. 
1.) For fine polishing, sanders with abrasive belts o1 
sleeves may be used, or shop-headed flexible wheels 
of fabric or felt. 


Abrasive belt machines may be portable or fixed. 






Stand grinders, swing grinders, polishing lathes, flexi- 







































































































ble shaft machines, or air or electric hand machines, 
are used when grinding is done by wheels. 

The abrasive is usually aluminum oxide, and a wide 
variety of lubricants such as greases and tallows may 
be used. Abrasives containing ferrous materials such 
as iron oxide are never used in any finishing opera- 
tions on stainless steel since they may contaminate the 
surface with embedded particles which can rust and 
mar the surface appearance. If ferrous materials are 
used in finishing stainless, a passivation treatment 
must follow. 

Partial polishing of a surface can be utilized for 
decorative patterns by masking part of the surface 
and polishing or buffing the rest to a higher finish. 
\ more subtle contrast can be obtained by masking 
part and polishing the rest, then masking the areas 
just polished and polishing the unmasked part to the 
same degree of finish as before, but in a different 
direction. 

Buffing. This is a fine finishing process which 
utilizes the same type of equipment as polishing except 
that abrasive strip equipment is not used. Buffs are 
made of fabric. the ventilated type being recommended. 

Buffing can be done without prior finishing on No. 
2B sheet, No. 2 strip or their equivalents, even after 
fabrication such as roll or brake forming, which does 
not destroy the surface finish. If processing has marred 
the surface, most defects must be removed by grinding 
prior to buffing, since buffing removes little or no 
metal. If a surface must be polished prior to buffing. 
a No. 240 grit is usually considered the minimum 
fineness. 

There are two classes of buffing, cutting and color- 
ing. Cutting involves some metal removal and can 
remove minor scratches. It is usually done with 
aluminum oxide or silicon abrasive compounds on 
sisal or cloth buffs. Coloring is a very fine finishing 
operation which removes practically no metal, but 
gives an already smooth surface a deeper, clearer 
color. The same type of buff wheel is used as for 
cutting, but the abrasive is of the levigated alumina 
type. or chrome rouge, or special buffing cake. 

Barrel Polishing. This is a 
finish small stainless steel parts, which either because 


process used to 


of small size or complex configuration would be difh- 
cult to finish all over with abrasive wheel or belts. It 
should not be confused with tumbling, which is a 
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FIG. 7—Pressure blasting with fine grit 
in liquid suspension is occasionally 
used as a finishing method for stainless 
steel. The process is often used for 
parts which must be smooth and free 
of tool marks and scratches acquired 
in fabrication, but need not be bright. 
Pictured are carton carriers for milk 
packaging machines. The pressure blast 
gives them the smooch surface made 
necessary by sanitation requirements. 
and the gray color of the surface 
about the color of the No. 2B mill 
finish—is satisfactory. 


















































rougher process usually used for deburring and can- 
not produce as fine a finish. Barrel polishing uses 
different media and different equipment, which im- 
parts a much gentler motion than tumbling equipment. 

There are two classes of barrel polishing: Cutting, 
or honing, which involves some metal removal; and 
ball burnishing in which little or no metal is removed. 
If carbon steel or iron balls or chips are used, a passi- 
vation treatment is required to prevent marring the 
stainless steel surface by patches of rust from em- 
bedded ferrous particles. 

Cutting generally employs a fine mineral abrasive 
in water, usually with soap added. Granite chips and 
fused aluminum oxide are sometimes used for deburr- 
ing. Ball burnishing, which produces a highly polished 
surface, utilizes stainless steel balls with water and 
soap or Vienna lime. If the shape of the parts being 
polished makes it preferable, other stainless steel 
shapes such as rods or cones may be used. 

Electropolishing. Another method for bright fin- 
ishing parts of small and moderate size is electro- 
polishing. It is a particularly useful process if the 
configuration of the part makes mechanical finishing of 
all surfaces difficult. (See Fig. 5.) Essentially the 
reverse of plating, electropolishing requires the same 
equipment and skills. Electropolishing removes 0.001 
to 0.0015 in. of metal for good color. It cannot remove 
surface defects and may, in fact. enlarge them. But if 
a surface is smooth to begin with, electropolishing can 
produce almost a mirror finish. 

Satin Finishing. For many applications a highly 
reflective surface is not desired, yet appearance re- 
quires a uniform surface with subdued luster. Satin 
finishes, such as that obtained by tampico brushing. 
are popular for such applications, which include some 
appliances, and decorative uses where the satin finish 
provides contrast with highly polished surfaces. 

Satin finishing uses the same sort of equipment as 
buffing. Although satin finishing can remove minot 
surface scratches, it is usually done on an already 
finished surface. The No. 4 sheet finish or equivalent 
is generally considered the minimum base, although 
for some applications a No. 2B sheet finish is used. 

Although tampico brushing with an abrasive like 
ltalian pumice is still popular, most shops today prefer 
to obtain satin finishes with wicking wheels, or some- 
times buffing wheels, and special satin finishing abra- 
sive compounds. (See Fig. 6.) 

Pressure Blasting. Equipment is available which 
provides a means for producing and directing a high- 
speed stream of fine abrasive at a part in an enclosed 
chamber. This process is a refinement of sandblasting. 
using fine abrasives usually in water suspension, Fig. 7. 
The finish produced is generally described as a satin 
finish—it is very smooth but is not highly reflective. 
The process can remove scratches, tool marks and 
similar defects. 

Mechanical Engraving. Stainless steel is becom- 
ing popular for nameplates. tablets, and similar items. 
because it needs no coating for protection against 
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FIG. 8 
less steel nameplates, dials, instruction plates and 


Chemical etching is used to produce stain- 


similar pieces, which will stay bright and attractive 
indefinitely. Contrast is obtained by filling the 
etched depressions with enamel. The chemical etch- 
ing process can reproduce any design that can be 
drawn with pen and ink. Mechanical engraving is 
also sometimes used to produce items like these 
A third means is selective removal of black from 
stainless steel that has been chemically blackened. 
This method can reproduce halftones and lines. 


corrosion and does not need constant polishing to 
keep it bright. Sometimes the messages and designs 
for such items are produced by mechanical engraving. 
This may be done on a highly polished surface, or a 
tampico brushed surface. Sometimes the engraved lines 
are filled with black or colored enamel to increase 
contrast. 

Chemical Etching. A more common method of 
producing nameplates, escutcheons, ete., is by chemical 
etching, Fig. 8 Stainless steels resist attack by most 
chemicals, but it is possible to mix chemicals which 
under proper conditions will etch stainless steel. The 
chemicals must be strong to etch at a reasonable rate, 
and inhibitors and careful control are needed to 
prevent pitting. Because of the equipment and high 
skill requirements. many prefer to have the etching 
done outside by specialists. 

Electroplating. Stainless steel needs no plated 
coating of another metal to give it a bright surfac: 
which stays bright. Still, plating is sometimes done. 
Most common, probably. are cases where stainless 
steel parts in an assembly are to be associated with 
parts of other metals which need chromium plate fo1 
appearance and protection. In such cases the stainless 
parts may be given a flash chromium plate so they will 
match the color of the other parts. Silver plating is 
also occasionally done for color match reasons. 

Silver or cadmium are sometimes plated onto stain- 
less parts, particularly stainless steel fasteners, which 
will be used and reused at very high temperatures. In 

















































































































these cases the silver or cadmium is intended to act 
as a lubricant. 

Gold is sometimes plated onto stainless steel for 
decorative effects. Gold plating once required subse- 
quent buffing to give a bright surface, but bright 
plating of gold can now be done which needs no buff- 
ing. Nickel or copper are sometimes plated on stain- 
less steel for special effects. 

Chromium plating on stainless steel does not re- 
quire an intermediate coat of copper or nickel. Sur- 
faces are usually highly polished and buffed prior to 
plating. On strip unmarred by fabrication a light buff 
is usually enough. 

Painting. Stainless steel takes and holds paint 
well. Painting isn’t needed for protection but may be 
used to provide color contrast with the stainless’ own 
color, or color match with some adjacent surface. 
Probably the most common use for paint is signs 
on stainless steel surfaces, such as are seen on the sides 
of stainless steel railway cars. 

Almost any type of coating can be used, although 
some experts recommend avoidance of nitrocellulose 
lacquers and vinyl copolymers. 

If the surface is highly polished, it is usually slightly 
roughened for painting. Beyond this and very thor- 
ough cleaning. some users do no other surface prepa- 
ration prior to application of a finished coat. Paint 
manufacturers usually recommend an undercoat. how- 
ever, such as a vinyl butyral wash primer. 

Heat Coloration. Proper heat treatment of stain- 
less steel, under controlled oxidizing conditions, can 
impart color to the protective film. Tones which can 
be produced range from a bluish hue to dark brown 
or brown-black. This toning method is sometimes used 
for decorative effects, but is not too satisfactory since 
the colors are hard to control and keep uniform. 

Blackening. A dead black oxide surface can be 
obtained on stainless steel by dipping in a special hot 
chemical oxidizing bath. This has been mainly used 
for certain military equipment where the part must 
have the strength and corrosion resistance of stainless 
steel, but must not be reflective because bright reflec- 
tions could attract enemy attention. Blackening may 
also be done for decorative purposes. If desired, the 
black surface may be made glossy with oil or wax. 
Designers of parts for close fit should investigate the 
possibility of growth or shrinkage of the parts during 
blackening. 

Because of the heat of the chemical dip, masking 
cannot be used to selectively blacken part of a surface. 
However, there is a method which selectively removes 
black from a chemically blackened stainless steel. 
leaving the desired pattern. This process is used to 
produce nameplates. instruction plates. designs. etc.. 
on chromium-nickel grades of stainless only (refer 
back to Fig. 8). It can produce finer lines and smaller 
dots than mechanical engraving or chemical etching. 
which may make it preferable for reproducing intri- 
cate designs. 


The chemically blackened surface of stainless steel 


































retains nearly all the corrosion and abrasion resistance 
of the metal itself, and does not fade nor turn brown. 
Less resistant to corrosion and abrasion, but satis- 
factory for many purposes, are stainless steel surfaces 
blackened by electroplating. An extremely thin flash 
coat of nickel will produce a dull black surface. A flash 
coat of copper can be made black by chemical treat- 
ment. 

Ceramic Coatings. Stainless steel with ceramic- 
coated surface is being produced for special purposes. 
Very thin coatings are applied for certain military 
applications—such as jet engine parts—where the 
strength, creep resistance, and corrosion resistance of 
stainless steel at high temperatures are required, yet 
even the thin adhering scale to which stainless can 
be restricted would be objectionable. For other appli- 
cations thicker insulating coatings are applied. 

Surface Patterns. Stainless steel is available with 
rolled-in surface patterns on one side—or in certain 
cases on both sides—produced by engraved rolls. 
Practically any two-tone design which can be drawn 
in black-and-white on paper can be produced, with 
varied pattern depths as well as combinations of high 
luster and dull surfaces. Designs include textures such 
as wood or leather grain. as well as trade-marks, trade 
names, etc. For color, the depressions in designs may 
be filled with enamel. 

\ similar process uses matched engraved rolls, in 
effect, to “emboss” any of a wide variety of patterns 
through sheets of stainless steel. The term embossing 
is sometimes used in the industry to describe the 
breaking-up of a surface for unusual decorative effects 
or to reduce reflectivity by introducing a foreign 
material such as burlap between the metal surface and 
the rolls during the final rolling pass. 

Cleaning. Stainless steel products should be thor- 
oughly clean before leaving the shop or after installa- 
tion. Particularly the presence of particles of other 
metals in the surface should be avoided in fabrication 
or removed after fabrication, since they can corrode 
and cause discoloration. Use of steel wool, for example, 
or clamps or vises of iron or steel. or even severe deep 
drawing, may result in pickup of such contaminating 
metal. 

Passivation—swabbing or bathing in dilute nitric 
acid—is the usual means for cleaning the surface if 
the possibility of such contamination exists. After 
assembly. if discoloration occurs because passivation 
was not done. or because pickup occurred in handling 
or installation, stains can. be removed with fine house- 
hold cleaners. or by swabbing with dilute nitric acid. 

Bright stainless steel may show fingerprints. Hence. 
some frequently touched but not frequently cleaned 
products—such as elevator doors—are occasionally 
coated with clear lacquer after fabrication or afte 
installation. Od 
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Continuing an evaluation of four common types of regulators 


to prov ide a basis for choice by motor users. Costs curves 


and table of selection factors are furnished to 


summarize the author’s recommendations. 


William Sackman, Electrical Engineer 
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Part 1 of this article (ELECTRICAL MANUFACTURING, 

December 1954, page 108) analyzed the operation of 
a d-c motor with special regard to saturation, heating 
and commutation. Goals were then set up for those 
characteristics that affect operation of d-c motors with 
automatic speed regulators of various types. Descrip- 
tions of the finger- -type regulator and the rotating 
governor were given, together with test results for each 
type for comparison purposes. Similar data will now 
be presented for the magnetic-amplifier and thyrite 
regulators. 

Magnetic-Ainplifier Regulator. For accuracy, sen- 
sitivity, versatility and ruggedness, it is difficult to 
surpass the mz ignetic amplifier. Unfortunately, its 
comparative newness, the relatively high cost of core 
materials, low-quantity production and the require- 
ment that it be custom designed to suit most applica- 
tions place its initial cost consider: ibly above that of 
any of the other devices described here. On small 
motors, the cost of the magnetic-amplifier regulator 
can exceed that of the motor. Since the field of the 
magnetic amplifier is broad, its coverage here will be 
limited to how it is used for speed regulating. It will 
be discussed only in very general and ideal terms. 
Those readers interested in studying the magnetic 
implifier in more detail are referre -d to the bibliogr iphy 
at the end of this article. 

The principle of the magnetic amplifier is similar to 
that of a three-element electron tube, consisting of a 
‘athode, grid and plate. The flow of electrons from 
‘athode to plate is regulated over a large range by a 
small change in voltage applied to the grid. In the 
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FIG. 14—Basic magnetic amplifier circuit. 
consisting of control coil, core and load coil. 





FIG. 15 


netic-amplifier core material. 


Idealized saturation curve for mag- 
After point D, 
any increase in mmf has no effect on flux. 


magnetic amplifier, the glass tube is replaced by a 
special kind of magnetic core material; the grid by a 
control winding; and the catnode and plate by a load 
circuit. The basic circuit is shown in Fig. 14. 

Fig. 15 is an idealized saturation curve of the mag- 
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FIG. 16 


netic core material. Note that this ideal case has a 
straight-line characteristic from zero to some easily 
determined point. The straight line should have a steep 
slope so that very little change in ampere-turns pro- 
duces a large change in flux. After a predetermined 
point of core saturation is reached the characteristic 
should be horizontal. Finally, there should be no 
hysteresis effects in the material to cause heating. All 
of these characteristics are manufacturing goals, and 
the degree to which the actual characteristics approach 
these ideals is largely what determines the cost of the 
core material. . 

Referring to Fig. 14, the control winding is used to 
supply a certain mmf producing a_ corresponding 
amount of flux through the core and pushing the point 
of operation closer to saturation. In the load-circuit 
winding, the a-c supply voltage must be absorbed by 
the sum of the drop through the load (IR drop) and 
through the inductance of the coil (N ddé/dt). If the 
control winding is excited to give an mmf correspond 
ing to OC in Fig. 15, the core will be driven toward 
saturation up to point B. The increase in flux to point 
\ is produced by an additional mmf CD which comes 
from the winding in the load circuit. Therefore, the 
farther up the saturation curve the control winding 
moves the operating point, the less work there is fon 
the load circuit to do. In essence, as point A is ap- 
proached, less changes take place in the flux linking 
the winding of the load circuit. Therefore, the drop 
across the load winding approaches zero. The total 
load-circuit impedance is less and load current in 
creases. 

In the speed control of a d-c motor, the main motor 
field or a control field (bucking or boosting ) becomes 
the magnetic-amplifier load. All of the field current 
of the motor is then handled through the regulator. 
Fig. 16 shows the basic circuit diagram for a single- 
phase, 


full-wave-bridge, self-saturating magnetic- 
amplifier speed control. Like the finger-type regulator, 
this unit must have an a-c supply for the load winding 
even though the end result is to be a d-c supply. 

Test results are given in Table III for an m-g set 
rated at 20 kw, 400 cycles, 3428 rpm and using a mag- 
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FIG. 17 


netic-amplifier speed and voltage regulator. As can be 
seen, the regulator held the speed of the d-c motor to an 
overall change of 0.35 per cent with a line voltage 
input band of 77 per cent, a change in load from no 
load to full load, and a change in temperature from 
ambient to full operating temperature. The motor used 
in this m-g set was specified in accordance with the 
recommendations made in Part I of this article. Fig 
17 is a saturation curve for this particular motor show 
ing the nominal and extreme operating points. 

Generally, a tachometer generator or an alternato1 
is available as a speed-sensitive source of alternating 
current. But occasionally an application requires a 
motor with a double shaft extension for driving from 
both ends. The mounting of a tachometer generator 
may become inconvenient. In this case, the application 
engineer can take advantage of the uncommutated 
back emf of the motor by specifying the addition of 
two slip rings mounted directly opposite the commu 
tator. Fig. 18 is a sketch showing these connections 
which are identical to those of a three-wire d-c gen 
erator. The connections are made to commutator bars 
which are a pole pitch apart. For example, in a two 
pole, 100-bar commutator motor the connections ar 
made to bars I and 51. In a four-pole, 100-bar commu 
tator motor, the connections are to bars 1, 26, 51 and 
76. Bars 1 and 51 are connected to one slip ring and 
bars 26 and 76 to the other. This also necessitates a 
full-pitch multiple- or lap-wound armature for sym 
metry. 

The connections made to the commutator provide 
a voltage whose wave shape will be that of the flux 
distribution under the poles. The shape of the no-load 
flux curve under each pole is shown at A, Fig. 19. If an 
oscilloscope were put across the slip rings of the moto 
it would show a picture similar to this. When a load is 
put on the motor the main-axis mmf wave is distorted 
(see Part 1) because of armature reaction and takes 
on the appearance of the curve at B. If no saturation 
of the tips of teeth takes place, the average back emt 
remains the same. However, the voltage from the slip 
rings is really an rms voltage since it is not commutated 
and is a resultant of the voltage caused by the armature 
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FIG. 16—Circuit for single-phase, full- 





wave bridge, self-saturating magnetic North 

amplifier used as speed regulator. pole 

Speed-sensitive signal for control coils Pee 

is provided by tachometer generator. ©O©OOOOOOOOOOO ©1@ QHDBHDHADDAQLO®@ 


FIG. 17—Magnetic saturation curve for 
specific motor, showing the nominal 
and two extreme operating points. 
Note air gap line is not affected by 
saturation. 


FIG. 18—Method for obtaining a-c 
supply from d-c armature. These ac- 
cessory slip rings are useful in appli- 
cations where it is difficult to couple 
tachometer to motor shaft. 


FIG. 19--Wave shapes for flux distri- 
bution under north and south poles. 
The distortion of main-axis flux caused 
by saturation and armature reaction af- 
fects the shape of the voltage wave 
across the auxiliary slip rings. 
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coils cutting both main-axis flux and armature flux. 
Che no-load flux with the armature flux superimposed 
on it is shown at C. The resultant full-load flux is shown 
by the heavy line. Therefore, it can be shown that the 
effective flux and voltage increase with load. Its actual 
value can be given in general terms as: 


R (A? + B*)? (5) 

R the resultant voltage 

\ the voltage due to main field-axis flux 

B the voltage due to armature-reaction flux (lags the 
main flux by 90 electrical deg). 


Under no-load conditions, there is no armature mmf 
to produce flux and B is zero while R equals A. Under 
oad conditions, A is approximately the same as under 
10 load while B is at its maximum value. B results from 
he same flux that causes the commutation voltages 
mit, as explained in Part I, the particular coil under- 
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going commutation has its voltage neutralized by the 
interpole and brush contact drop while all the other 
coils do not. In a machine which is worked very hard 
(larger than normal rating in a given frame size) the 
effective voltage can increase as much as 30 per cent 
from no load to full load. This creates a problem for 
the regulator known as “anode-loop instability.” 

In general, when a magnetic amplifier or similar 
regulator is used for voltage or speed control, the time 
constants of its various circuits are designed on the 
basis of a reasonably constant supply voltage. When 
the supply voltage varies (as would the supply voltage 
from the slip rings ), it creates this problem of instabil- 
ity which is more conveniently solved by specifying a 
compensating winding for the motor. This compensat- 
ing winding is inserted directly on the pole face and 
exactly opposes the mmf of the armature under load. 
Fig. 20 shows the vector relationship of these three 
mmfs so that it can be seen that Eq. 5 will now become 


R \ (B — Cy (6) 
where C is the equivalent flux due to the pole-face 
winding which opposes B. Now the effective voltage 


still increases slightly with load, since those armature 
ampere-turns producing B which lie outside the span 
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Table I1i1—Test Results for 
nee Regulator 


Per cent of Speed 


Line Voltage full load (output freq.) 


360 (cold) 0 100.0 


357 (cold) 100 100 2 
260 (cold) 0 100.0 
255 (cold) 100 400.0 

2 (cold) 0 400.0 
164 (cold) 100 399 8 
360 (hot) 0 101.2 
358 (hot) 100 101.1 
255 (hot) 0 101.0 
253 (hot) 100 100.5 

2 (hot) 0 401.0 
165 (hot) 100 100.0 


Nominal line voltage 5! 
360 — 164 


Band of input voltage 77 per cent 


55 
100 cycles 
101.2 399 $ 


9 
Nominal output frequency 
Band of output frequency 0.35 per cent 
100 
Response : 

Time to recover to steady-state after application of full 

load = 0.634 sec 

Time to recover to steady-state after removal of full load 
0 184 sec. 


Table IV—Calculations for Motor 
Performance with Thyrite Regulator 


I; 0.33 0.45 2 

0.578 0 635 0.673 0.710 0.723 

fy X 116 = EF, 67 73.5 78 82.3 83.7 

I; X 327 = Ey 108 131 1417 163.5 170 

Ey EB, + Ey 175 204.5 225 215.8 mao. 8 

Vi 27000 T-r 660 800 900 1000 1040 

C 0.53 0.625 0.70 0.78 0.80 

E1,/¢ 330 328 322 314 316 
3740 3720 3660 3560 3580 








of the poles are not neutralized. However, assuming a 
pole embrace (ratio of pole pitch to pole arc) of 
around 70 per cent, only 30 per cent of the original 
mmf producing B remains and part of this is neutralized 
by the interpole. Now the increase in effective voltage 
from the slip rings will be small enough to allow as- 
sumption of a reasonably constant supply voltage. A 
motor using this type of supply for its regul: itor will 
hold a speed band of about 1 to 1% per cent of nominal 
over a line input voltage change of 2 to 1, from no load 
to full load, and from cold to hot. 

One of the principal advantages of the magnetic 
amplifier is that it is comple tely static and therefore 
extremely rugged. Its life is limited only by the life of 
the components that make up the various parts of the 
control circuits. There is virtually no maintenance and 
its efficiency is quite high, ranging from 50 per cent in 
the smaller sizes to as high as 90 per cent in the larger 
sizes. Its major disadvantages are high initial cost and 
large size and weight. 


The Thyrite Regulator. Thyrite is a voltage-sensitive 
material. Current passing through a thyrite element 
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Table V—Regulator Selection Factors 


| 
T ype Advantages | L imitations 









1. Completely static l. Not speed sensitive 
2. Extremely rugged 2. Requires some ex- 


rHYRITE ternal resistors for 

| optimum perform- 
| ance 

| 3. Practically no | 3. Requires under- 

maintenance re- | rating or pre-aging 


















quired * for optimum per- 
formance 
1. Lowest first cost 1. Aging will cause 







speed setting to 
alter slightly with 
passage of time. 



























1. Built-in dash-pot | 1. Not completely 
for stability static 
2. Easily replaceable | 2. Needs a-c supply 
FINGER (plug- in) for speed sensing 
TYPE 3. Smallandcompact, 
light weight 
1. Low power re- 
quired 
5. Low radio noise 
6. Speed sensitive 



































1. Small and compact | 1. Not completely 


static 
ioe 2. Mounts directly on | 2. Has brushes to re- 
GOVERNOR motor shaft place 


TYPE | 3. Easily replaceable 
1. Speed sensitive 

5. Handles large mo- 

tors (up to 60 hp) 

at no increase in 

size 

Low cost 


















1. Extremely sensi- | 1. High cost 
tive and accurate 
MAGNETIC} 2. Completely static 2. Needs a-c supply 
AMPLI- for speed sensing 
FIER and power supply 
3. Speed sensitive 
1. No maintenance 


varies as a power of the applied voltage. The relation- 
ship is as follows: 


I KE (7) 
where / = instantaneous voltage across the thyrite 
kK a constant depending on the resistivity and dimen 
sions of the thyrite 
/ = instantaneous current 
n = an exponent whose value varies between 3 and 7 


In using a thyrite resistor as a speed regulator, a 
predetermine -d amount of thyrite resistance is con- 
nected in series with the main shunt field of the motor. 
In Part I of this article, it was shown that as line voltage 
increases, an increase in field mmf is also required to 
maintain a constant motor speed. The motor user 
would specify a motor with a main field designed for 
approximately the correct mmf required for low-line 
operation. As line voltage rises, the voltage across the 
thyrite also becomes greater, causing the current 
through the shunt field to increase in excess of the 
change due to line voltage alone. This additional in- 
crease is used to make up the difference in mmf re- 
quired as shown in Fig. 4 of Part I. Fig. 21 includes a 
family of characteristic curves for standard thyrite re- 
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FIG, 21 





Typical volt-ampere characteristics of G-E Thyrite resistor disks of 14 in. diam having 


several resistance levels. Characteristic of 1-megohm constant resistance is shown for comparison. 


sistors. In actual practice, suitable values for K and n 
in Eq. 7 generally may be obtained only by a combina- 
tion of various thyrite disks in series-parallel connec- 
tions. 

The actual determination of this combination is best 
left to the manufacturer of thyrite resistors. It is neces- 
sary only to give the manufacturer the volt-current 
data from which he can determine the equivalent K 
and n. However, for purposes of illustration, the proc- 
ess can be given here for determining the equivalent 
K and n for the thyrite resistor needed to regulate the 
speed of the same motor used in the magnetic-amplifier 
tests described above. 

The main field of this motor has 2000 turns per coil 
in the main field, 4 coils connected in one circuit and 
a total resistance of 327 ohms. From Fig. 17, the follow- 
ing data are obtained. 


I—At 250 line volts and rated speed, the field mmf required is 
1020 amp-turns per pole 


FIG. 20—Vector 
relationship of 
main-pole flux. 
armature flux 

and effective 
pole-face flux. 
Latter is established 
by compensating 
winding. 


2—At 175 line volts and rated speed, the field mmf required 
is 670 amp-turns per pole. 
3—At 250 line volts, the field current is 


1020 
I, 0.510 amp 
2000 
Che field voltage is equal to 0.510 327 or 167, and the 


voltage across the thyrite (42) is 250 167 or 83 volts. 
i—At 175 line volts, the field current (/;) is 660/2000 or 0.33 
amp; the field voltage is 0.33/327 or 108, and the voltage 
across the thyrite (£)) is 175 108 or 67 volts. 
5—Eq. 7 can also be written as: 
E = Cr (8) 
where E voltage across thyrite 


1 


kK 


n 


6—Now by writing versions of Eq. 8 for £; and E2; dividing 
these equations one by the other; and taking the logarithm 
of each side of the resulting expression, the following is 
derived: 
log hk E 
b (9) 
log I,/1 


The various equations can now be solved for specific 
values pertaining to the example under discussion here. 
Solutions are as follows: 


log 83/6? log 1.24 0. O92 
b as 0 AOS (10) 

log 0.510/0.330 log 1.54 0.186 
E CI = €C (0 510)° 4% 0.716 ¢ (11) 

8 
( 116 (12) 
0.716 

k 116 [°-” (13) 


Now, a curve of line voltage vs field current; Fig. 22, 


can be plotted from the calculated values given in 
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FIG. 22—Graph of line voltage vs field current 
is a on the basis of the calculated values 


in Table IV. 
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FIG. 23—Performance curve showing change in 
motor speed accompanying variations in line 
voltage. Maximum speed drop is 4.8 per cent. 
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FIG. 24—Curves showing a comparison of the 
costs of speed regulators furnished as a separate 
accessory without motors. Note that 100 per cent 
is the base and that the curves for thyrite and 
the centrifugal governor cross. 











IV. The curve of line voltage us speed given, Fig. 
in Part | where n =KE, /¢, which 
in this case becomes n 11.35 E, /¢. 

The fact that the speed change is 4.8 per cent in the 
curve of Fig. 23 does not mean that this is the optimum 
to be expected. Perhaps a fixed resistor in series with 
the field and less thyrite resistance (changing the val- 


lable 


23, is based on Eq. | 


ues of K and n) would have given superior results. In 
general, thyrite can be expected to yield a speed reg- 
ulation of about l'2 per cent with a voltage change 
of 15 per cent. It should be noted that thyrite in 
contrast to the other three methods discussed is voltage 
sensitive only and not speed sensitive. Therefore, it 
cannot compensate or load or changes in temperature. 

The changes in load can be minimized by very care- 
ful compounding. The changes in temper: ature can be 
reduced by placing a large portion of the total resist- 
ance of the field circuit in external resistors having vir- 


tually no change in resistance due to temperature. In 
the example, the four-pole field could be connected in 
four circuits resulting in 1 /16th the 327-ohm resistance, 






FIG. 25—Curves showing a comparison of the 
costs of speed regulators furnished as an integral 
part of the motor. Costs here include cost of the 
motor itself and are given in terms of percent- 
age, with 100 per cent the lowest cost. 





or 20.4 ohms. The field current would then be four 
times as great and the external resistance would be 
three times the field resistance. Now if the field resist- 
ance changes 20 per cent with heating, the overall 
change is only 5 per cent. 

The biggest advantage of thyrite is the fact that, 
like the magnetic amplifier, it is completely static. It 
is comparatively inexpensive, but, of the four methods 
of speed regulation discussed, it is the least sensitive. 

Selection Factors. Figs. 24 and 25 show the com- 
parative costs for the four regulators described. These 
data are based on average selling prices for an 1800- 
rpm, d-c motor with speed regulator and are, of course, 
only approximi ate. However, they, together with Table 
V on major advantages and disadvantages, should serve 
as a guide for the application engineer who must de- 
cide on the most appropriate solution to his speed 
regulating problem. The base for each set of cost curves 
is 100 per cent, which is the cost of the most economical 
regulator for a given horsepower rating. For some 


(Continued on page 274) 
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Nomographs 


As Engineering Worksheets 


Review of 


the fundamentals of 


nomograph design and pointers on 


how design engineers may make effective use of them. Choice between 


constructing a nomograph or 


NOMOGRAPHS are simple picturizations of equations 
under the variation of both independent and depend- 
ent variables. Their usefulness is frequently over- 
looked and this article illustrates some of the 


bilities offered by nomographs. 


possi- 
A previous article® 
covered the basic geometric aspects of nomograph 
construction. 

A simple curve, a straight line, plotted in rectilinear 
cartesian coordinates is shown in Fig The equation 
for this straight line has two unknowns, one independ- 
ent and the other dependent for its value upon the 
first and also upon the constants of the equation. If a 
value is assigned to X, the value of Y is immediately 
fixed and can be ascertained from the graph. A some- 
what different presentation of the same information 
is given in Fig. 2 in the form of a single line having 
two scales. Note ge simplicity of presentation as com- 
pared with Fig. 1. Likewise, note the ease of immedi- 
ately ascertaining ea value of the dependent variable. 
In Figs. 3 and 4 this same idea is carried a ste p further. 
Observe that Fig. 3 shows a family of curves or straight 
lines which is a set of solutions for the equation, 
X + 2Y = Z. In Fig. 4, the elements for the solution 
of the equation are now three calibrated scales. A com- 
parison of Figs. 5 and 6 gives an even better picture 
of the clarity of presenti ition of the nomograph over 
the coordinate method. A similar comparison is made 
with the calculation method in Fig. 7. With this ap- 
proach, it is possible to make effective use of the nomo- 
graph as an engineering tool. 

Design of the Nomograph. In designing the nomo- 
graph, after the equation is well in mind and the basic 
geometric construction has been decided upon, several 
decisions must be made to determine the compromise 
between the range of the variables vs accuracy. Just 


* “Constructing Nomographs,”” by E. B. Steinberg, Evecrrica MANUFACTURING, 


July 1951, p. 98. 
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using equations. 


as in other graphic construction, it is impossible to 
make an inch cover many units and at the same time 
subdivide it into many fractions of a unit. A judicious 
choice of scale length within the available size of the 
pape r is necessary. 

There is a second choice to be made in which various 
factors must be considered. This is the choice of ac- 
curacy vs simplicity of use. 

There are some rules to enable the designer to lay 
out his nomograph more quickly with a little pr: actice 
and to enable him to get the feel of nomograph con- 
struction. These are illustrated in Fig. 8. 

The range of scales and the types of operations de- 
termine the ty pe of scales to be used. These scales must 
be interpreted in their true meaning just as semi-log 
and log-log graph paper must be calibrated and used 
correctly. 

Construction Nomographs with Tricks. Several ob- 
stacles invariably interfere with the construction of a 
nomograph and if these can be overcome, there will 
be much less reluctance to construct them. One of the 
greatest difficulties lies in the tedious calibration of 
the scales. There are a number of tricks which can 
lessen this tedium. The one to employ depends upon 
the ultimate use to which the nomograph will be put. 
The tricks are divided into two categories: (1) Those 
at the disposal of the individual engineer and (2) 
those which require an outlay of money which would 
probably be only at the disposal of an engineer work- 
ing in a large de ‘partment. 

An item in the former class is the use of folded paper 
scales. In this method, a scale is drawn as shown at A 
in Fig. 9, then folded and used as shown at B. In this 
method, the geometric construction determining the 
scale placement and cycle length has previously been 
accomplished. Then the folded scale determines the 
subdivision of the unit length as illustrated. A second 
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FIG. 1 (left)—Straight line equation, 


—Z, plotted as a graph. 
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method makes use of paper scales from standard graph 
paper and glued to the scale location. This method is 
more of a “quick and dirty” type of construction for 
temporary use. A third me tthod makes use of cardboard 
or plastic stencils cut for definite unit lengths. 
can be 


These 
used on the scales which are arbitrarily as- 
signed lengths at the beginning of the geometric con- 
struction. In their use the cardboard stencils can be 
used with paint, pencil, or ink. A fourth method, which 
has questionable accuracy if not done carefully, con- 
sists of using a calibrated wide rubber band and ¢ 

stretching it to the required cycle length. This has been 
used with surprisingly good results and should be tried 
before condemning it. There are probably several 


methods which will undoubtedly come to mind. Among 
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X+2Y—6, plotted on rectilinear cartesian coordinates. FIG. 2 
(center)—The same information as in Fig. 1 plotted as two scales on a single straight line. Note sim- 
plicity of determining values for X and Y. FIG. 3 (Right)—Family 


FIG. 4 (left)—Same information as in Fig. 3 plotted as a nomograph. A straight line between points 
on X and Y scales give value for Z. Fig. 5 (Right)—Families 
each set. Solving for U requires only three straight lines. 
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FIG. 6 (left)—Equations of Fig. 5 plotted as a nomograph. Solving for U requires only three straight 
line. FIG. 7—Algebraic manipulations required for determining value of U from equations of Fig. 5. 
















of straight line curves, X+2}¥ 


of curves for the equations shown with 


X+#2¥=Z2 W-2Y=V V-T=U 
V=T+U 
civ: «cee V=X4+W-2 
2 ' U=X+W-Z-T 
Soot SM, U=2+6-6-(-2)=4 


these might be other elastic scales or pantagraph-type 
mechanical linear-expansion systems. 

Tools normally to be expecte din engineering de ‘part- 
ments would include drafting machines, special rubber 
stamps, and the Gerber Variable Scales. The latter are 
particularly useful devices for subdividing cycle units. 
Sets of rubber sti amps can be made up to subdivide 
standard lengths for use on the controlling scales (the 
scales whose lengths are arbitrarily chosen in contrast 
to those whose lengths are fixed by geometric con- 
struction ). 

Reproduction. After the nomograph has been com- 
pleted, several methods of reproduction are available. 
The most versatile is the photographic method. After 
a negative (preferably full scale ) has been made, posi- 
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tives can be made on glossy paper, matt paper, blue- 
print paper, photo sensitive metal, or film. If a film 
positive is made copies can be mi os from it by any 
of several black-and-white or sepia processes. Some of 
the less expensive processes are recommended when 
nomographs are to be used as worksheets. 

If the nomograph is originally made on tracing 
paper, vellum or cloth, blue prints or black-and-white 
prints can be made directly. The former is less satis- 
factory for worksheets as the working background will 
be blue and colored pencils must be used. 

Engineering Use. The end point of any nomograph 
is its practical use. There are obviously two considera- 
tions when one has gone to all the trouble of construct- 
ing a nomograph. The first is the solution of the im- 
me od ite problem which initiated the nomograph con- 
struction. The second is possible future use. If the 
nomograph is designed specifically for inclusion in a 
report, the lines of solution might be one, two, or more. 
They solve one specific set of conditions. They may be 
set up to show maximum and minimum boundary con- 
ditions. Or, they may be set up as random ex: :mples. 
In any case, the solutions will be printed at the same 
time as the nomograph and it would not be the inten- 
tion to add other pencilled lines after the final pro- 
luction. 

On the other hand, if the nomograph is designed 


TANUARY 1955 





FIG. 8—If the arrows point in the 
the nomograph scales, then if all arrows for the scales of known values 
direction as in (A), the sum scale 


direction of increasing numbers on 


(black arrows) point in the same 
(colored arrows) is in the center and it is compressed. 
for the known scales point in opposite directions as in (B), 
scale is on the outside and adjacent to the known scale which is more 
compressed and the arrow representing it points in the same direction 
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FIG. 9—A scale of desired length may be extended as shown in (A) 
to obtain a scale length suitable for easy calibration. The paper on which 
it is drawn may then be folded as in 
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(B) for use in the nomograph. 


primarily as an engineering aid or worksheet, the sur- 
face of the paper must be taken into consideration. If 
glossy prints are made a wax pencil or thin ink could 
be used with the idea of wiping off poor solutions. If 
photu matt paper is used, pencil lines can be erased 
quite readily. Inexpensive blueprints and black-and- 
white prints can be used as scratch paper and poor 
solutions thrown away. Photosensitive metal prints can 
be made to good advantage if they are used for field 
or factory solutions where normal desk working space 
is unavailable. The metal backing acts as a writing 
support. When the nomograph is to be used extensive ty 
and it is found advisable to erase quite freque ntly 
rather than discard poor solutions on inexpensive 
paper, a photographic glossy print sealed in a trans- 
parent plastic sandwich has proven to be advanta- 
geous. 

Estimation of the Calculation Problem. When con- 
fronted with the choice of constructing a nomograph 
or performing the calculations by equation substitu- 
tion, it is only logical to consider the advantages and 
disadvantages of both methods. First, the number of 
operations per calculation should be considered, such 
as looking up logarithms, setting the slide rule, or look- 
ing up trigonometric functions. Then the number of 
times the calculations are to be performed must be 
taken into account. This will yield the overall picture 
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FIG. 10— 
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Beginning at the le sid t the nomograpr 
Determine fron 
geometrical c | minutes ) 
ermine from 


previous experience the time necessary to design or 


ermine the lengths of each scale t ple 10 minutes ) 


Join g these two 


total. (Example 14n 


extending to the third ale yields the 


inutes ) 
Determine from 


past experience the time necessory to construct or 
calibrate each scale Example 10 minutes ) 


The See of the line joining th _— on ( step 3) 
41 Scale ( and extending to » Scale G) yields the total time per 


ale ES ample 24 minutes ) 


Scale (3) 


The value (Example 24 minutes) obtained on Scale 


transferred to Scale (6) which will then 


is then 


enabie ultiplication 


of the calculation task. By taking into account the time 
per operation, it is possible to determine the time to 
be used in running through the set of calculations. 
Future possible calculations should also be considered. 

Estimation of Nomograph Method. In considering 
the construction and use of a nomograph, it is neces- 
sary to proceed through similar steps. First, the time 
of layout and design must be considered. Then time is 
required for the construction and finally the largest 
portion of the time must be taken in the calibration of 
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CRITERIA FOR NOMOGRAPH 


DESIGN 


ORO) © ®M @ 


DIRECTIONS FOR USE 


on Scale 6) 
through a number on Scale (7) determined by the number of scales 
needed in the nomograph (Example 5) and extended to Scale (8) 


This yields the total time necessary to 


A line is drawn trom this value (Example 24 minutes) 


construct the nomograph 
(In this instance 120 minutes or 2 hours) 


. The value obtained from Scale (8 Exomple 120 9 
on Scale @). 


Gn 
The time needed for reproduction is chosen on Scale (10) (Example 
300 minutes or 5 hours) and the two values are added by joining the 
Example 420 m 


inutes ) is entered 


two points and extending to Scale (11). 
7 hours ) 


inutes or 


The problem must be analyzed to determine the time required to use 
the nomograph to solve the a x0 
This entered on Scale (2). 

The number of times the equation is to be used is entered on 


Scale (13) (Example 100). 


nple 12 seconds or .2 of a 
minute ). 


the scales. Considerable juggling and estimating may 
be necessary until one has designed several. 
because of the v 
made. 
Calculations vs Nomographs. The first consideration 
which is usually compared between the two methods 
is time. Although the calculations are usually tedious 
at first, proficiency comes with practice. If a small num- 
ber of calculations are to be done, they can quite often 
be completed in the time it might take to mere ly lay- 


This is 
various compromises which must be 
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CRITERIA NOMOGRAPH 


L. Join the numbers on Scale (12) (Example 0.2) and Scale 3 
Example 10 und extend to Sele ds) (Example 20 minutes) 





| 
ins i 
M. The value obtained on Scale (14) is transferred to Scale (15 
c x e inutes 
' : — 
The value obtained n Scale (1) is tronsferred to Scale (16) 
f e 420 nute 
yc) + fia 
P joining the ints «¢ Scal (15 and ( s extended t 
ne joining point n dcole (15) n 16 xte 
(17) to yield the total time for the preparation and use of the 
~ | \ 
sed nomograph Example 440 minutes ) 
The value obtained from Scale q 7) is transferred to Scole (18) for 
aster comparison with the total calculation time 





A. Determine the number of individual operations — additions, sub- 
tractions, multiplications, and divisions — involved in solving the 


stion_for which the nomograph would be designed. Enter this on 


Scale (23 Example 6). 


out the construction of the nomograph. In this case, 
the time of calibrating the nomograph scales would 
be wasted. 

The nomograph of Fig. 10 should help determine the 
inswer to this problem. However, in the matter of con- 
enience, there is no question that once the nomograph 

completed, the procedure is as simple as laying a 
uler on a piece of paper and reading the scales. 
Likewise, if one is explaining a calculation to a 

‘ader in an engineering report it is valuable in that 
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Enter the sane number of times the calculations will have to be 
? F . 100) ¢t 43 

repeated on Scale (22) (Example thet was used on Scale (1 

fc ” < >> > 

Extend the line joining the ¢ ws on Scale (J) and Scale (22 to 

Scale (21 yteiding the total number of operations. Examp e 600 


Enter on Scale (20) the time needed to perform the average Operation 


f multiplication, etc Ex ple 1 minute 
Extend the line joining the points of Scale (21) and Scale 20 to 
19 This w yield the total time needed to perform the 
engi eering coiculations Example 600 minutes 
Join the points on Scale 8) (Example 440 minutes }and Scale (19) 
x € 600 inutes . 
If the ne crosses the criteria scale below the single cross bar,a 


h should be constructed. It the line crosses above the cross 





calculations method 1s more economical 


it allows the reader to determine additional solutions 
on the nomograph. This may often help him under- 
stand something the report writer wishes to put across. 
Under marginal conditions it is often easy to adjust 
variables so that engineering decisions and compro- 
mises can be made which may not be so apparent wien 
using the basic equations themselves. 
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today’s design 


Automatization 


of Chemical Analysis 


Differential amplifier, servo motor, clutches, solenoids, 

control circuits and mechanical linkages are combined to plot 
automatically the light absorption curve of a chemical sample. 
Recording unit was designed for adaptation to previously 


designed manually operated spectrophotomeier. 
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CHEMICAL ANALYsiIS has been drastically simplified 
during the past decade by the developme nt of a wide 
variety of electrical and electronic instruments oper- 
ating automatically or semi-automatically. These in- 
struments produce the same results as the older time- 
consuming manual methods, but with a 
surance of accuracy and in much less time. 
Typical of this new class of instruments are those 
that depend upon the light absorption, emission or 
reflection characteristics of various substances which 


greater as- 


may be liquid, gas, or solid. Various compounds have 
characteristic curves of light absorption or reflection 
vs the wavelength of light that are as individual as 
human fingerprints. Thus, these curves can be used to 
detect their presence and the amounts of each. A typ- 
ical curve, 
Fig. 1. 
These characteristic curves are obtained on an in- 
strument called the spectrophotometer which uses a 
light source; a prism to spread the light into its spec- 
trum; a narrow slit to select the particular spectral 
band desired; a means of holding the sample so that 
the light beam may pass through it; a phototube and 
associated amplifiers; and an electrical indicating 
meter. Such an instrument has a high degree of ac- 


for potassium permanganate, is shown in 


curacy, sensitivity and resolution so that it produces 
sharp 


defined curves. By comparison with curves of 












known standard samples, 
formed. 


analyses are easily per- 


Absorption Spectrum. All substances absorb some 
portions of the electromagnetic spectrum and_ permit 
others to pass through or to be reflected. The color of 
red glass, for example, results from the absorption of 
light of short wavelengths, the green and the blue, and 
transmission of light having long wavelengths, the red 
and some yellow light. The concentration of a substance 
and the thickness of the sample will further affect the 
absorption. 

Just as each substance has its own absorption spec- 
trum, a mixture of two or more will yield an absorption 
spectrum containing char: wcteristics of all the compo- 
nents. The absorption at each wavelength is the sum 
of the absorptions of the components of the mixture at 
that wavelength. The contribution of each component 
is proportion: il to its concentration. 

Early spectrophotometers were manually operated 
in - it the absorption characteristics of a si imple were 
measured point by point and the information trans- 
ferred manually to graph paper to plot the curves. 
While a considerable advance over the earlier methods 
of fusing, titrating, precipitating, filtering, and inciner- 
ating, there was still room for much improvement by 
automatically measuring the absorption at appropriate 


FIG. 3 — Simplified diagram of the optical and recording systems of the 

automatic spectrophotometer. Selected portion of the light spectrum passes through 

a narrow slit and then through the sample to the phototube where it is transformed 
into an electrical signal. This is a measure of the transmission quality 


of the sample and is amplified to position a chart pen. 








FIG. 5 


Spectrograms of 


spacing of dots in areas of 


Phototube 


different 
lutions showing the dependence of trans- 
mission on concentration. Note the close 
interest. 
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FIG. 4 


spectrophotometer. 


wavelengths and automatically recording the informa- 
tion on graph paper to produce the de sired curve. 

The Beckman Model DR Recording Spectrophotom- 
eter, shown in Fig. 2, was designed to accomplish such 
automatic measuring and recording at a speed six times 
as fast as can be achieved by manual operation. It 
uses the same basic spectrophotome tric system, but 
with a means added to perform automatic: ally the nec- 
essary mechanical and electrical procedures. It con- 
sists of a portion of the manually operated Beckman 
Model DU spectrophotometer known as the mono- 
chromator plus the mechanisms for automatic oper- 
ation. It can be operated automatically or manually as 
desired. The design is such that the automatic features 
can be added to manual units already in the field with 
only minor modifications. 

Although the curves obtained with a spectrophotom- 
eter are called absorption spectra, it should be under- 
stood that the quantity measured and recorde . is that 
of the light transmitted through the sample, or with 
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Block diagram showing the functional arrangement of the various elements of the automatic recording 
4 single servo motor and a cam-operated clutch system is used to drive all moving elements. 


the appropriate accessories it is the amount of light 
reflected from a sample, or produced by a flame burn- 
ing the sample. 


The commonly used unit for expressing the wave- 
length of light in spe ctrophotometric work is the milli- 
micron. This unit is equal to 10% cm or 10 Angstrom 
units. The wavelengths of various colors of light are 
as follows: Ultraviolet, 200 to 400 millimicrons:  wicilet, 
about 420; blue, about 450; green, about 550; yellow, 
about 580; orange, about 600; red, about 700: infrared, 
about 780 and higher. 


Design Objectives. The basic design objective of 
the Beckman Recording Spectrophotometer was to re- 
cord automatically a curve of light absorption, or trans- 
mission, of a sample solution vs wavelength of light. 
This was to be done faster and more accurately than 
could be achieved with the manually operated spec- 
trophotometer. 

The range of wavelength was to be from 215 to 1000 
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FIG. 7—Top view (covers opened) of the end of unit housing the sample ceils and phototubes (lower left). 
Either one of two phototubes may be shifted into operating position, depending on wavelength of ligit. 


millimicrons, from ultraviolet to near infrared and the 
most gener: lly used range for spe ctrophotome tric anal- 

vsis. It was considered highly desirable that curves for 
three samples be plotted simultane ‘ously and = at the 

chart size should be the standard 8'2 in. by 11 in. for 
convenience of handling and filing. 

The basic accuracy of the Beckman manu: lly oper- 
ated precision spe ctrophotome ter was to be retained 
and, if possible, improved by eliminating the incon- 
sistencies and human error factors of the operator. At 
the same time the desired speed of operation was to 
he several times as fast. Also, the sensitivity and resolu- 


FIG. 6—Closeup of the lamp compartment. A hydrogen dis- 
charge lamp (arrow) is used for ultraviolet light and a standard 
6-volt automotive headlamp (behind plate) is used for the 
visible and near infrared light. 
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tion of the manual instrument were to be maintained. 
A high degree of reliability and 
also among the design objectives. 

Operator convenience was considered carefully in 
the design. The most frequently used controls were to 
be grouped in the most prominent positions and located 
for easy access during operation. Infrequently used 
controls were to be placed on subpanels or on the back 
of the electronic chassis. 


easy servicing were 


Versi tility was considered to be extremely important 
in this major laboratory instrument. 
objective 


A basic design 
of this automatic spectrophotometer was 
rapid convertibility from automatic to manual or semi 
automatic oper: ation. Also, a selector system was to be 
incorporated in the design to allow point printing at 
prescribed wavelengths for routine control sunk. With 
this ability to plot at predetermined wavelength setting 
there is the opportunity to attach a digital transducer 
to read out into an electric typewriter, to punch cards 
yr tape, or to feed the information to a computer. An 
interval timer can be coupled to the cycling circuit 
to enable the instrument to follow time rate reactions 
for extended periods of time. 

The instrument was also to be capable of automati- 

cally recording reflectance color measurements of such 
ah ly varying substances as paints, fabrics, ceramics, 
liquids and powders. By plotting at predetermined 
wavelengths in conjunction with an integrator readout, 
tristimulus values could be determined directly. 


General Operation. A simplified optical diagram of 
the automatic spectrophotometer is shown in Fig. 3 
and a block diagram of the electrical and mechanical 
system is shown in Fig. 4. Ordinary light passes through 
a prism and is spread into its spectrum of colors. A slit 
blocks off all but a narrow band of light, whose wave- 
length is determined by the position of the prism. The 
sample absorbs a portion of the light and the rest is 
transmitted through the sample to strike a phototube 
which feeds an electrical signal to an amplifier. This 
signal is amplified and drives a pen-positioning motor. 
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The pen records the amount of light of the particular 
wavelength passing through the sample. 

By making a series of measurements for different 
wavelengths a curve is produced showing the exact 
location and degree of the absorptions of the sample 
over a wide range of wavelengths. This curve is the 
absorption spectrum of the sample and may be used 
to identify the constituents and to de ‘termine the 
amounts of each present. As an example, Fig. 5 shows 
a set of curves for three dilutions of a solution. 


Light Systems. Two light sources are used for dif- 
ferent portions of the range from 215 to 1500 milli- 
microns. A standard 6-volt automotive headlamp is 
used for the visible and near infrared region and 
hydrogen discharge lamp for ultraviolet light. Either 
one may be mechanically positioned to radiate light 
through the prism to form the light —— The 
lamp compartment is shown in Fig. The prism is 
rotated so that any desired portion 7 the spectrum 

falls on the narrow slit through which the light passes. 
The width of the slit is continuously adjustable so that 
the band width of the light beam may be set to suit 
the requirements of a particular ani ilysis. The beam 
passes through the conde r or cell holding the sample 
and then file on the photosensitive surface of a photo- 
tube where it is converted to an electrical signal. Two 
types of phototubes are provided, one for ultraviolet 
light and the other for visible and near infrared light. 
The phototubes are located at the extreme lower right 
end of the unit and may be seen in Fig. 7. 

Two wavelength scale factors are provided in a 2 to | 
ratio so that 10 in. of chart paper may re pre sent one- 
fifth or two-fifths of total prism roti ition in the range 
215 to 1000 millimicrons. The scale is nonlinear and 
special calibrated graph paper is provided. The ranges 
are selected by a clutch and when the clutch is in the 
neutral position, the recorder wavelength scale may be 
indexed to any re lationship with respect to the prism 
orientation for recording in any portion of the spectrum. 
It is expected that most common use will be 215 to 325 
millimicrons on the expanded (45) scale and 320 to 
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700 millimicrons on the contracted (2-) scale. When 
the clutch is in either of the operating positions, there 
is direct mechanical connection between the prism and 
the recorder drum. The wavelength drive to the re- 
corder is thus independent of the method of wavelength 
advance so that it can be used with either manual or 
automatic advance. 

The wavelength value is advanced automatically in 
steps of varving magnitude. The schematic diagram for 
this is shown in Fig. 8. The spacing is determined by 
the settings of the arms on the spacing and slit poten- 
tiometers. The voltage from these arms is fed together 
with the voltage from the increment potentiometer 
which is zero at the start of the advance. The difference 
voltage is amplified and applied to the servo drive 
motor which drives the shafting for rotating the prism, 
the chart drum and the arm of the increment potentio- 
meter. When the arm of the increment potentiometer 
arrives at the point where the voltage is equal to the 
increment command voltage, the servo motor stops. 
The prism and chart drum are then in position for the 
next measurement and the return spring returns the 
arm of the increment potentiometer to its zero position 
ready for the next advance. 

The magnitude of wavelength increment is adjust- 





able by means of the spacing potentiometer. When the 
arm is moved across most of the potentiometer, the 
steps are large, perhaps up to 1% in. of abscissa per 
step. As arm travel is reduced, the steps become smaller 
and finer detail is obtained. The potentiometer voltage 
is combined with a voltage representing slit width 
so that at small increments, the increment command 
voltage is determined chiefly by slit width. Thus, a 
control is applied to space the measurement points 
more widely when resolution is low so as to avoid waste 
of time. The minimum spacing is set to be approxi- 
mately one half the slit width or one printed dot width, 


whichever is larger. This, of course, gives the maximum 
resolution. 


Automatic Adjustments. To eliminate the effects of 
drift in the circuits the instrument automatically com- 
pensates for the “dark current” of the phototube circuit 
just prior to measurements at each wavelength. This is 
done in the following manner. A shutter in the photo- 
tube compartment is closed by a solenoid to shut off 
all light to the phototube. The servo drive motor then 
positions, through one of the clutches, the arm of a 
potentiometer connected across a d-c voltage so that 
the net voltage of the phototube circuit is zero. 


FIG. 11 Simplified — sche- 
matic diagram of circuit 
and mechanism used for 
measuring light intensity. 
Voltage difference between 
phototube circuit and poten- 
tiometer is amplified to drive 
servo motor. This drives the 
pen and the potentiometer 
arm until the voltage differ- 
ence is zero. When balance 
is reached a solenoid causes 
the pen to record a dot on 
the chart. 





JANUARY 1955 


Lat tele) 


potentiometer 


























Next, the reference cell is placed in the light beam 
and the shutter to the phototube compartment is 
opened. A voltage sufficient to produce full scale de- 
flection of the recording pen is derived from a poten- 
tiometer connected across a suitable d-c source ( Fig. 9). 
This voltage is connected in opposition to the voltage 
developed in the phototube circuit. The slit width is 
then adjusted, by means of the servo drive motor 
operating through the clutch system, to pass sufficient 
light to the phototube for full scale deflection of the 
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FIG. 12 (left) 
tor (top right) and part of the 
clutch system. A cycling circuit 
causes the motor to drive ap- 
propriate mechanisms through 
the clutches at the proper times. 


The servo mo- 


FIG. 13 (Below) 


the recorder unit. The servo 


Rear view of 


motor and clutches are at the 
left of photo. 


recording instrument. This value of light then repre- 
sents zero absorption or 100 per cent transmission at 
the particular wavelength. With the slit width set cor- 
rectly, the instrument is ready to make the measure 
ment. 

The sample holder has space for three sample cells 
plus the reference cell. The first step in making a 
measurement is to move the sampler holder so that 
the reference cell is removed from the light beam and 
the first sample cell placed within it. This is done auto- 














iatically by a motor-driven sample shifting control 
vhen the pre-measurement adjustments are completed. 
(he cell compartment is shown in Fig. 10. 

The light transmitted through the sample falls on 
the phototube. Voltage developed in the phototube 
ircuit is in opposition to a voltage derived from the 
rm of the “Read” potentiometer which is connected 
to a d-c voltage of suitable value. This portion of the 
system is illustrated in the diagram of Fig. 11. The po- 
tentiometer arm and the recording pen are mechan- 
ically linked to the servo drive motor and are driven 
until the potentiometer voltage is equal in value to the 
phototube circuit voltage. When this balance point is 
reached, the net voltage is zero and the motor stops. 
\lso at this time, a solenoid causes the pen to record the 
value in the form of a dot. The process is repeated for 
the other two samples as desired before the wavelength 
is advanced to its next value. The three sets of dots are 
printed different colors to differentiate easily be- 
tween curves. 


Timing. The time required for the instrument to set 
the wavelength to a new value, compensate for the 
dark current and set the width of the slit is 6 sec. Each 
measurement requires an additional 2 sec so that a 
single measurement requires a total of 8 sec, two meas- 
urements 10 sec, and three measurements 12 sec. 

Each step in the procedure starts when the previous 
step has been completed, with sufficient time allowed 
to prevent errors due to transient voltages. The oper- 
ation is in no way dependent upon a master timer. 
Thus, each step uses only the time actually req 
and it depends to some extent upon the operating 
conditions. 


tuired 


For reasons of economics only one servo motor and 
amplifier are used. At the completion of each cycle 





they are switched and coupled mechanically by cam- 
ope rated mechanical clutches to the next ste p in the 
cycle. This requires that the loop gains for all steps 
be ke »pt the same, and this is accomplished by select- 
ing proper gear and voltage ratios between ste ps or 
functions. The cost of the switch and cam-operated 
clutches is much less than one additional servo system. 
Therefore, a substantial saving is made, in addition to 
eliminating much of the electronic circuitry required 
if four independent servo systems were use d. The servo 
drive motor and clutch sy stem may be seen in Fig. 12 
and also in Fig. 13. Fig. 14 shows the left-hand end of 
the recording unit including the drive for the drum 
and wavelength increment. 


Applications. The most common use of the recording 
spectrophotometer will probably be the automatic, un- 
attended plotting of absorption spectrum curves. It is 
quite flexible, however, and may also be used semi- 
automatically or manually. 

In plotting a spectrum curve it is often desirable to 
record a few test points first to check regions of interest, 
and sometimes to find suitable concentration. On 
maximum spacing the instrument will record 20 points 
across the expanded scale in 3 min. The spacing can 
be reduced and interesting regions re-examined more 
closely, filling in between the previous points. Finally, 
selected sections might be studied at maximum reso- 
lution. The instrument will have taken only the meas- 
urements actually required at a considerable saving in 
operating time. 

Sometimes measurements are required only at a few 
predetermined points. These may be set upon a selec- 
tor switch plate which then allows the plotting of ~ 

the predetermined points. This facilitates the study of 
substances of which much is already known. 



























































































































































































































































































Isidore Cross and Perry J. Sloane 
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Klectroplated Applications for 


Precious 


Metals 


Desirable properties such as increased resistance to wear and 


oxidation, or uniform conductivity. may 


be “plated on. Properties 


of electrodepositions and uses in such components as contacts. waveguides. 


terminals and springs are summarized 





ELECTRONIC AND ELECTRICAL COMPONENTS designed for 
a particular function such as pressure, tension, torsion 
or some other force are usually made of some copper 
or ferrous alloy for mechanical reasons. The base met- 
als, however, do not as a rule have all the electrical 
properties desired, particularly for high frequency- 

low current applications where contact surfaces be- 

come a major consideration. By the judicious use of 
the precious metals, singly or in combination, it is pos- 
sible to plate on the very properties desired and thus 
achieve a low-cost solution to many problems. Where 
constant contact resistance and low arc-pitting are im- 


portant, the use of one of the precious metals is 
mandatory. 


Some Special Uses 


Waveguides. Plating plays an extremely important 
role in the construction of microwave equipment. Some 
intricately designed components have to be electro- 
formed of copper and then plated with silver and gold. 
Most other waveguides are usually made of brass and 
copper parts, soldered or brazed together to obtain a 
desired effect. Microwave transmission is a skin phe- 
nomenon, and, therefore, a “skin” of silver is plated 
on the component. Since a waveguide is made of sev- 
eral copper _ each of a different specific resistance 
(see Table 1), silver pli iting the complete unit, solder 
and all, gives io required uniform conductivity. When 
protection against tarnishing is required, the ‘silver is 
given a thin electroplate of gold or rhodium. 

Printed Circuits. Plating is also of significance in the 
field of printed circuits and wiring. Much of the printed 
wiring was at one time extensively plated by what is 
actually an electroforming process. Today, with many 
new copper-clad plastics laminates available, circuits 






this review. 


are etched out (a process considerably cheaper and 
easier than electroplating ). This technique, however, 
has not eliminated plating, because the superior char- 
acteristics of the precious metals must still be plated on 
the panels. The precious metal electrodeposits usually 
employed in printed circuitry are silver for conduc- 
tivity, and rhodium for wear and anti- tarnish prop- 
erties. 


Defining Precious Metals 


Precious metals are those metals commonly sold by 
the troy ounce or gram. Silver, gold, rhodium, pl itinum 
and palladium are the commoner ones that fall into 
this category. Precious metals are noble metals in that 
they do not oxidize in air as do the baser metals such 
as iron and aluminum. The precious metals are gener- 
ally soft in the wrought condition, vet when electro- 
de posite ‘d they are consider: ably hi irder and some are 
used for their wear resistance. 

The constancy of electrical prope rties of this group 
is probably the one distinguishing characteristic. Al- 
though platium and palladium are poor conductors 
compared to copper, aluminum, beryllium copper or 
nickel (see Table 1), none of the pl: itinum family will 
oxidize at operating temperatures of some electrical 
equipment, whereas the base metals will. The oxides 
of copper, nickel, and aluminum are extremely poor 
conductors and would make a contact surface unusable 
for many applic: itions. Although silver forms a sulfide 
film (this is the familiar silver tarnish ), this film is soft 
and also quite conductive compared with the oxides 
of the metals named above. 

Overall Physical Properties. Precious metals in their 
wrought, uni loved state are generally soft metals. In 
terms of Vickers hardness numbers, the ‘vy range between 





96 





ELECTRICAL MANUFACTURING 





















Table |—Resistivity of 
Metals and Alloys® 












At 20 C (68 F) in 


Microhm-Centimeters 







Resistivity 





Silver 









Copper 
Gold 


Aluminum 
















Gilding metal, 95Cu, 5Zn 3.1 
Phosphor bronze, Type E 3.65 
Magnesium 4.46 





Rhodium 
low bross, 80Cu, 20Zn 


Zinc 



















Beryllium copper, hard 
Brass, 70Cu, 30Zn 6.26 
Low-lead brass 
Nickel 










Ruthenium 






Phosphor bronze, Type A 







Iron 





Platinum 





Palladium 
Tin 





















































































| Chromium 
Av69-Ag25-Pt6< 
Soft solder, 50-50 15.6 
Phosphor bronze, Type D 
lead 20.6 
Platinum-tungsten alloy 36.9 
Palladium 60—Silver 40 
Invar 
Titanium 
Mercury 
© Source: "The Metals Handbook,” pub- 
1 lished by the American Society for 
Metals, Cleveland. 
> Resistivity in copper alloys is a func- 
tion of the copper content; the higher 
: the copper, the lower the resistivity. 
€ This alloy contains 69 per cent gold, 
25 per cent silver, 6 per cent platinum. 
) 
; 
. 
; 
25 for silver to 39 for platinum and palladium. Rhodium 
is an exception, with a Vickers number of 120. 
The hardness numbers for these metals, electro 
deposited, are considerably higher than in the wrought, 
annealed state. Silver when plated may have a hardness 


of over 100 as compared with 25 in the annealed state. 
Rhodium, electrodeposited, has a hardness number of 
about 800, which is in the range between nickel and 


chromium. These 





latter metals are considered among 





JANUARY 


1955 


the hardest electroplated metals and are used exten- 
sively for wear resistance. Rhodium, too, is increasingly 
coming into use owing to its hardness. 

Hilieanes in physical properties of metals such as 
resistivities and hardness will vary from time to time 
due to different plating conditions. As a result of re- 
search studies, it is now possible to deliberately control 
the physical properties. A bright deposit will ‘often be 
harder than a dull deposit of the same metal, and the 
corresponding resistivity may also be higher. A fine- 
grained deposit is gene rally harder and brighter than 
a coarse plate. 































Various addition agents are used in plating solutions. 
For example, brighteners are used to refine the grain 
structure of a particular deposit. Very often these addi- 
tion agents will ” ite out with the metal that is being 
electrode posited. A slight alloy may be formed, thus 
somewhat altering one prope rties of the plate. This is 
analogous to the addition of various materials to molten 
pure metals in order to change physical properties. ! 
The amounts co-deposited, however, are usually so 
small that under normal circumstances the basic prop- 
erties of the plated metal are not markedly altered. 
It is also perfectly feasible to deposit pure metals 
where certain considerations of performance require it. 
Hydrogen is co-deposited with some metals. This is 
pi articul: rly true in plating solutions that operate at less 
than 100 per cent efficiency as, for example, chromium, 
rhodium, brass and zinc. Silver, on the other hand, 
which normally plates at 100 per cent efficiency, does 
not deposit with hydrogen since no hydrogen is lib- 
erated at the cathode. The combination of metal plus 
hydrogen makes for a stressed deposit probably be- | 
cause of interference in crystal growth. These de ‘posits 
are hard and brittle. Electrode posited rhodium is an 
example of this, but here the hardness is actually ad- 
vantageous. Stressed de — of rhodium invariably 
contain microscopic cracks (1)* that in no way inter- 
fere with its use as a hard tal surface of low re- 
sistance and unchanging electrical properties. 
Corrosion Resistance. Precious metals are commonly 
used for anti-tarnish purposes, as for example gold 
or rhodium over silver. 











This should not be considered 
as the same kind of protection that zinc or cadmium 
plates give to steel. In fact, a light plate of any of the 
precious metals will actually accelerate corrosion of 
the underlying base metal. On one occasion the authors 
were asked to rhodium plate a steel part to withstand 
100 hr in the standard saltfog cabinet. Even though as 
much as 0.002 in. nickel was plated under the rhodium, 
the piece failed under test so badly that we think it 
worthwhile to discuss the mechanism of corrosion. 
Two dissimilar metals in contact with one another 
will set up a cell. The metal that is more electropositive 
(nobler) becomes the cathode, the one 
electronegative 


that is more 
becomes the anode. The 
cathode does not. Since it is usually the 
underlying metal that we want to save, we must con- 
sider the makeup of the cell and methods for reducing 
the potential differences. To minimize any cell effect, 
the plated metal must have almost the same potential | 
as the material it is protecting. For example, consider 
ron: 

Zinc has an electrolytic potential of 


anode dis- 
solv es: the 


0.76 volts (see 


Italic numerals in parentheses apply t t references 







































































































































































































































































Table II) and is anodic to and will protect the under- 
lying iron which has a potential of —0.44 volts. Cad- 
mium, with a potential of —0.40 volts would be very 
good too, even though slightly more ele -ctropositive 
than iron, because the difference between them is so 
slight. On the other hand, the potential of gold is +-1.36 
and that of silver +0.8. The difference between either 
of these metals and iron is considered extremely large, 
and, if the plate is porous as a thin plate usually is, it 
will very definitely accelerate the corrosion of the base 
metal. 

Thus, we see that although the precious metals (sil- 
ver excepted ) will not tarnish or oxidize, none of them 
is useful for the protection of base metals against cor- 
rosion. Thin plates are porous, and if the plates are 
built up to any appreciable extent to overcome the in- 
herent porosity, then the cost becomes prohibitive in 
most cases. 


Silver 


Silver is by far the cheape st and most abundant of 
the precious metals. Its use in the electronics and elec- 
trical industry is the most widespread. The best con- 
ductor of all the metals, it finds much use where cur- 
rents and voltages are not too low. It is used extensively 
where slight rubbing is normal during operation; this 
self-wiping action tends to clean the tarnish film that 
normally forms. It has been found that the silver sulfide 
film possesses rectifying properties, and where small 
currents are used, an error of some magnitude may 
appear because of signal distortion. Where the con- 
ductivity of silver is essential and tarnishing a deterrent 
to its use, a thin plate (flash) of rhodium is used to 
protect against tarnishing. In other applications, thin 
gold electrodeposits are used for the same purpose with 
the added advantage that the gold provides a higher 
surface conductivity than the rhodium. 


Gold 


The next most common of the precious metals that 
are plated is gold. It has a high conductivity: 75 per 
cent as high as that of copper. It does not oxidize at 






any temperature up to melting in normal atmosphe res, 

Gold is not attacked by most chemicals. It is used on 
surfaces where low contact resistance is essential: For 
example, as a flash plate over silver deposits where it 
is necessary to retain the high conductivity of silver, 
although hardness is not important. In marine atmos- 
pheres, often coupled with sensitive, low-energy ap- 
plications, the use of gold over silver plate is quite 
common. It is a soft metal and burnishes and wears 
quite readily. . 

Prior to the early 1940's, gold was used almost en- 
tirely for decorative purposes and very rarely was it 
pli ited to any appreci: able thickness. The electronics 
industry gave the impetus to further research in heavier 
gold de ‘posits with excellent results. So much work has 
been done on gold plating that we have today several 
patented bright- plating processes on the mi irket, and 
these bright pk ites are used especially where thermo- 
setting plastics are molded around the plated contacts. 
It has been found easier to remove molding flash from 
a bright plate than from the conventional dull plate. (2) 


Rhodium 


More work has been done on rhodium plating in the 
past half-dozen years than on most of the other precious 
metals. That work is a result of the now-realized po 
tentialities of this hard, white metal. It possesses most 
of the properties of platinum and is superior in cor- 
rosion resistance, yet is only about half as dense 
Rhodium-plated p: arts, because the ‘y are completely ioe 
of surface films, are excellent for contact surfaces that 
require a low, stable resistance. This prope rtv is of ut- 
most importance for currents of no appreci: ible voltage. 

The deposits of rhodium are extremely hard. This 
property points up the growing popul: irity of rhodium 
surfaces for sliding contacts. A - noise level enhances 
its use for moving contacts. A slight polishing takes 
place on rubbing a rhodium surface, but there is no 
appreciable wear. Rhodium is practically chemically 
inert. It is resistant to all the common acids including 
hot aqua regia, which dissolves platinum. 

Rhodium can be used under the most adverse at- 


Details of 
printed circuit in 
which rhodium-plated 
copper foil has 

been utilized to 
attain improved 

wear and corrosion 
resistance. 

(Source: Baker 

and Co., Inc.) 































mospheric conditions. This accounts for its widespread 
use as a top coating over silver in radio-frequency ap- 
paratus and in printed wiring. A light plate of rhodium 
(commonly referred to as a flash) of 0.000005 in. to 
0.000015 in. is sufficient in most instances. By this 
method the thin deposit of rhodium in no way de stroys 
the beneficial properties of the underlying silver. 

A 0.00002 in. plate of rhodium is usually recom- 
mended for light-duty contacts. Where severe mechan- 
ical wear is encountered, a rhodium plate of 0.00025 
in. is often necessary. For the severest conditions a plate 
of 0.001 in. is indicated in some applications. Rivet- 
type contacts should be assembled first and then plated 
since the spinning operation will abrade away the rela- 
tively thin rhodium deposit. (3) 

Rhodium de ‘posits up to 0.00005 in. are porous, and 
those heavier plates between 0.0001 in. to 0.002 in. will 
show stressed crack patterns due to the co-deposition 
of hydrogen. Heavy deposits of rhodium are milky 
white in appearance, unlike the brilliant thin de ‘posits, 
but aside from appearance, extended tests have shown 
that these frosty coatings will have no higher resistiv- 
ity than bright deposits, and are equal in all other 
respects. (4,5) Rhodium-plating solutions have a fairl) 
good throwing power, which means that intricate 
chs apes will be covered on all surfaces without the ne- 
cessity for intricate and costly plating fixtures. 

Much has been written on the corrosion resistance 
of rhodium. It is partly for this reason that it is used 
so extensively. Yet it must be borne in mind that rho- 
dium is most commonly used over silver, gold, and 
brass with a thin nickel plate. We should lke | to reiter- 
ate the importance of considering potential differences 
between plate and hase metal. It has been the ex- 
perience of the authors and confirmed by others (6), 
that rhodium plated over nickel-plated steel, no mat- 
ter how thick the nickel plate, failed badly in outdoor 
and saltfog corrosion tests. 

In that same series of tests, it was interesting that 
Brown and Hoover found that thin gold plate over 
nickeled steel fared badly too in corrosion tests similar 
to the ones used on rhodium. Heavier gold deposits, 
however, 0.0001 in. and thicker, fared much better, be- 

cause gold deposits become less porous as thickness is 
increased, while thicker deposits of rhodium go from 
a porous condition to a stress-crack pattern. ( 1,6) 


Platinum and Palladium 


These precious metals have very similar properties. 
Platinum has been electroplated for mz iny years but 
rhodium has displaced it to a large exte nt. Although 
platinum has excellent corrosion resistance at all tem- 
peratures, it has little application in the field of elec- 
tronics because rhodium usually does all the things 
platinum can do and it can be applied much easier. 

Palladium was rather popular during World War II 
as a tarnish-resistant coating over silver. As with plat- 
inum, rhodium has largely ‘tole nits place. Palladium 
has an unusually high affinity for hydrogen which usu- 
ally co-deposits with this metal. 


Conclusions 

We have summarized the properties and applications 
of electrode ‘posits of an arbitrarily designated group of 
metals known as precious met ils, namely silver, gold, 
platinum, rhodium and _ palladium. The group as a 
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Table Il—Electrolytic 
Potentials of the More Common 
Metals at 25 C* 


Electrode 
Metal potential, 


volts 





2.40 
Aluminum 1.70 
1.69 
0.76 
0.56 
0.44 
0.40 
0.34 
0.28 
0.23 
0.14 
0.12 


Magnesium 









Beryllium 


Zine 








Chromium 





Iron 





Cadmium 





Indium 
Cobalt 
Nickel 













Tin 
lead 








0.00 





Hydrogen 









+ 0.34 
+ 0.60 
+ 0.797 
+ 0.798 
+ 0.82 
+ 0.86 
+ 1.36 


Copper 
Rhodium 








Silver 








Mercury 





Palladium 





Platinum 


Gold 





* Source: ‘Handbook of Chemistry and 
Physics,"’ 36th Edition. 





whole is characterized by high resistance to surface 
changes which makes it valuable for electrical and 
electronic applications. Where wear resistance coupled 
with constant surface properties are important, rho- 
dium is the preferred metal and can be applie -d in vary- 
ing thicknesses from 0.000005 in. to 0.001 in., de pending 
on the particular requirement. Gold, palladium, and 
rhodium in relatively thin deposits are used over 
heavier plates of silver where the preservation of the 
inherently high conductivity of the underlying silver is 
important and particularly in low-energy contact ap- 
plications. Platinum is use din ve ry speci: i] applications 
involving high temperatures or extremely corrosive 
conditions. 0 { 
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Dual-Torque Fluid-Motor Drive 


for Nut-Torquing Machine 


FIG. 1—Overall view of Hautau nut torquing 
machine. Torquing station is in center and the 
pressing station is at the right, in front of 
operator. Hydraulic control valves are mounted 
on panels located on both sides of the ma- 
chines. Pumps and oil tanks are to the rear. 


FIG. 2—Specific application of the nut torquer 
was in fastening five bearing caps to the block 
of a new V-8 automobile engine. Block is pic- 
tured upside down with crankshaft omitted. 











George Homanick, Project Engineer 
Havutau ENGINEERING Co., Detroit, Mich. 


Unique combination of hydraulic motor drives supplied from two- 


pressure pumps and an electro-hydraulic monitoring system provides 


a choice of high or low torque; fast and slow speed settings; forward 


and reverse rotation; and safe stalling at maximum torque. 


IN ADDITION TO BEING ONE of the most time consuming 
operations in mechanical assembly, the tightening of 
nuts and bolts is also one of the greatest sources of 
error. Fasteners that are subjected to too much or too 
little torque lead almost invariably to joint failure and 
consequent unsatisfactory performance of the product. 
The Hautau “nut-torquing” machines cut assembly 
line labor costs by making the tightening of bolts, studs 
and nuts an automatic process. Consistent quality, too, 
is assured by a unique combination of a patented dual- 
torque hydraulic-motor drive with a group of electro- 
hydraulic monitoring controls. 

Typical of the new line of machines is the multiple- 
spindle nut torquer, Fig. 1, for tightening ten 42-13 
main-bearing cap screws on a V-8 automotive engine 
block. The five bearing caps, visible in Fig. 2, are 
bolted to the block after the crankshaft is in place. 
The machine works in conjunction with an in-line 
conveyor and has an auxiliary head that presses in 
ten %4-in. diam dowel pins in the bearing caps prior 
to the torquing function. 

Machine Operation. In operating the machine, a 
workman mounts the caps on the engine block, starts 
the bolts one or two turns and drops the dowel pins in 
slip-fit holes in the caps. Next, he manually slides the 
block on the machine rails over transfer dogs and 
presses the cycle start button. The block is then auto- 
matically transferred to the pressing station where two 
retractable dowels in the pressing head locate the 
block. The ten dowels in the bearing caps are pressed 
to depth by individually controlled hydraulic cylinders. 
A slow feed cylinder for one of the dowels, in addi- 
tion to an interlock system, assures that all dowels are 
pressed in before the block can be transferred to the 
next station. 

The block next moves automatically to an idle sta- 
tion ahead of the torquing operation. It is then 
transferred to the torquing station where it is hydrau- 
lically lifted to engage ten rotating spindles. Cam 
surfaces on the vertical guides of the torquing head 
position the block. When each bolt is tightened to 
the specified torque setting, the block is lowered and 
transferred out of the machine onto the in-line con- 
veyor. At any given time there are three blocks in the 
machine: one having the dowels pressed, one waiting 
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to be torqued and one being torqued. The cap screws 
are torqued to 1080 in.-lb. Cycle time for the complete 
pressing and torquing operating is 24 sec. 

The complete machine is 20 ft long, 11 ft deep and 
§ ft high overall. The JIC-standard hydraulic control 
system includes subplate-mounted valves on accessible 
panels at each end of the machine. The electrical con- 
trol panel, also JIC standard, and two hydraulic pump 
and tank units are at the rear of the machine. Each 
of the two hydraulic power units has three 220-volt 
1200-rpm, 10-hp motors direct connected to 30-gpm, 
1000-psi pumps. Each set of three motors and pumps 
is mounted on a 300-gal tank. The machine base is 
welded-steel construction. 

Dual-Torque Reversing Drive. The outstanding 
feature of the machine is a drive in which each spindle 
is powered by a hydraulic motor. The mechanical 
arrangement of one of the ten spindles is shown in 
Fig. 3. The fluid motor is either directly connected 
to the torquing spindle or, as in this case, a Cone- 
Drive gear set can be provided for applications re- 
quiring higher ranges of torque. The sockets asso- 
ciated with the spindles are spring loaded so that they 
follow the cap screw as they are screwed down into 
the block. 

The spindles are in a fixed location in the machine 
housing. After an engine block is correctly positioned 
under the spindles, an elevator mechanism lifts the 
block so that the spindle sockets engage the fasteners. 
A long spring-loaded feeler rod, Fig. 3, extends 
through each spindle and is raised when a fastener 
enters the socket. The upper end of the feeler trips 
a limit switch in the electrical control circuit. Unless 
all ten limit switches are actuated, the machine opera- 
tions cannot proceed. This ensures that a block will 
not pass through the line with one or more cap screws 
missing. Fig. 4 shows the elevator mechanism raised 
to lift a block under the spindles. The ten limit 
switches are visible at the top of the picture. 

When driving a bolt, stud or nut, the hydraulic 
motor is run initially at low pressure and low speed, 
thus providing a low torque drive and assuring posi- 
tive engagement between the fastener and the rotating 
spindle sockets. The initial low torque prevents 
driving of improperly fitted or cross-threaded fasteners. 
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increased volume of oil is then directed to the fluid 
motors, causing the spindles to rotate at high speed 
and providing a fast rundown. When the fastener 
is within one or two turns of the proper depth, a valve 
is actuated by a depth control finger. This action 
directs a high-pressure, low-volume oil flow to the 
hydraulic motor. Thus, a high-torque, slow speed drive 
is provided. 

If the fastener is being tightened to a given torque 
setting, the hydraulic motor is stalled out at that 
setting. The torque setting of the drive is adjustable 
to meet a wide variety of torque specifications. After 
the motor has been operated at stall torque for a frac- 
tion of a second, the flow of oil to the motor is 
momentarily reversed under low pressure to free the 
spindle driven socket from the fastener, while the 
block is retracted from the spindles. Now the opera- 
tions are complete and the block is transferred out 
of the machine. If the fastener is being driven to a 
given depth or being tightened to a specified elonga- 
‘ion, gaging devices are incorporated to shut off the 
fluid motor. 

Torque capacities of the nut torquing machines are 
from 35 to 120,000 in.-lb. Torque specifications can 
be held within a 2-per cent tolerance; length or 
elongation within 0.0004 in. The machines are fully 
adapted to transfer-type mass production assembly 
lines. 

Electro-Hydraulic Controls. The hydraulic circuits 
for both the pressing and torquing stations are shown 
on Fig. 5 (see diagrams on page 104). The manual 
operations involved at the beginning of a cycle are the 
loading of the block and the placing of bearing caps, 
dowels and bolts. Then, the operator pushes a start 
button, energizing solenoid W of valve 36, admitting 
pressure to the rod end of the transfer cylinder. As a 
result of this action, the block is pushed under the 
pressing station. 

In addition to being transferred by hydraulic means, 
the block is also positioned by hydraulically actu- 
ated mechanisms. As the blocks move under the 
stations, limit switches are tripped in sequence to 
cause motion of the rack and pinions associated with 
the flags and shot pin. The flag locates the block 
axially with respect to the line of movement while the 
shot pins are responsible for transverse positioning. 
Once the blocks are correctly located, the dowel- 
pressing rams are extended and retracted under a 
program established by an arrangement of limit 
switches and time-delay relays. 


Use of Limit Switches 


An interesting feature of the pressing station cir- 
cuits is the fact that only one limit switch, LS-12 
(upper right in diagram), is used to detect when the 
pressing rams are fully extended. In effect, cylinder 5 
is used at the lead cylinder and the movement of its 
ram times the operation of the entire station. The 
use of one limit switch instead of ten leads, of course, 
to considerable economies, both in the number of 
electrical components needed and in the wiring of 
these components. To insure that all rams will have 
sufficient time to complete their movement before 
LS-12 is tripped, a restriction is placed in the hydraulic 
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When the sockets have engaged the fasteners, an 






line feeding cylinder 5. Thus, the action of the piston 
of this cylinder lags well behind that of the other 
pressing units. 

While the control for the dowel-pressing station 
may be regarded as a more or less straightforward 
electrohydraulic design, circuits for the torque station 
are considerably more complex since they include the 
dual-pressure reversing drive and the elevator system. 
Some of the features of this control will be brought 
out by referring to the hydraulic diagram and the 
schematic electrical wiring diagram, Fig. 6. 

The full range of hydraulic motor operation includes 
the following distinct modes or phases: 

l1—Low speed, low torque, forward 

2—High speed, low torque, forward 
3—Low speed, high torque, forward 
4—Low speed, low torque, reverse 


Changes in torque are accomplished simply by 
changing the output of the two-pressure variable- 
delivery pumps supplying the system. These pumps 
are solenoid controlled. When these solenoids are de- 
energized, the pump outputs are at low pressure pro- 
ducing low torque. Energizing the solenoids imme- 
diately increases pump pressure, which in turn is 
translated into high torques by the fluid motor. 

Hydraulic valves 25 through 34 control the speed 
and direction of rotation of the fluid motors. These 
valves are of the four-way, double-solenoid, pilot- 
operated type with spring return to neutral. The 
hydraulic line leading to each fluid motor from the 
pumps is divided into two branches. The first branch 
is connected directly to the fluid motor (bypassing the 
corresponding solenoid valve) and carries flow-control 
valve 43 which restricts the rate of hydraulic flow to 2 
gpm. The second branch is coupled to the fluid motor 
through 8-gpm flow-control valve 42 and through the 
solenoid-operated hydraulic valve. When both sole- 
noids are de-energized, the valve spool is in its neutral 
position and the associated fluid motor is supplied only 
through the 2-gpm branch. Under these conditions, 
the fluid motor rotates at slow speed. 

When the left-hand solenoid is energized, the 8-gpm 
line is opened to the motor. The latter now has a 
total input of 10 gpm and, therefore, operates at high 
speed. When the right-hand solenoid is operated, the 
flow to the fluid motors is reversed. 

Work Cycle. The functioning of the hydraulic drive 
of the torque station can be better understood through 
a description of a work cycle. The shot pin of cylinder 
4 trips limit switch LS-16 at the end of its stroke. The 
contacts of this switch are in series with the transfer 
cylinder limit switch 20. When both sets of contacts 
are closed, indicating that a block has been transferred 
and correctly positioned, solenoid U of valve 35 is 
energized. Now, pressure is directed to the head end 
of cylinder 2, raising the engine block and forcing the 
main-bearing cap screws up into the torque wrenches. 
The fluid motors are now operating at low speed, low 
torque, forward to aid in making the engagement be- 
tween the wrench sockets and the heads of the screws. 
At this point, limit switch LS-17 is actuated to signal 
the start of the tightening operation. This is done by 
energizing the appropriate solenoids (A, C. E, etc.) of 
hydraulic valves 25 through 34. All of the hydraulic 
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FIG. 4—Close-up view of nut-torquing station. Cradle is 
elevated bringing fasteners in engine block into contact 
with torque spindles. Cover plate has been lifted to 
show limit switches at top of picture. Fluid motors can 
be seen at either side of the station in the photograph. 
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FEELER SPRING 


FIG. 3—Mechanical assembly of fluid motor and drive 
spindle. Torque-control feeler rod extends through 
spindle to limit switch control cam at top of illustration. 
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When socket first engages the fastener, 
feeler rod is pushed upwards. Then, as 
fastener is screwed into the block, the 
feeler rod follows it. Just 1/16 in. 
from full tight, the feeler rod actuates 
the limit switch to cause the pumps 
to change to high-pressure operation. 
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FIG. 5 


Hydraulic diagram for both pressing and torque stations. 
are obtained by solenoid control of the output of the pump. 


Dual pressures 
Hydraulic valves 25 


through 34 control the rate and direction of oil flow to the ten fluid motors. 


motors are shifted into high speed, turning the bolts 
quickly into the block, reducing the work cycle. 

As the screws are turned into the engine block, the 
spring-loaded feeler rods within the torque spindles are 
forced downwards (since the spindles themselves are 
at a fixed height). When the fasteners are 4, in. 
from full tight, the feeler rods have dropped to such 
an extent that the associated limit switches 1 through 
10 are tripped. The opening of a pair of normally 
open LS-I1 contacts de-energizes solenoid A of hy- 
draulic valve 25, shifting fluid motor 15 to low speed 
again. Similarly, LS-2 acts to de-energize solenoid C 
of valve 26 and fluid motor 16 returns to low speed. 
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Simultaneously, the closing of other contacts on LS-1 
and LS-2, connected in series, energizes solenoid AE 
on one of the hydraulic pumps. The output of this 
pump changes to high pressure and fluid motors 15 
and 16 exert high torque. Now, the cap screws are 
being tightened to the desired torque setting. 

The control of the maximum amount of torque ex- 
erted on a screw is by means of pressure-operated 
switches. As soon as the torque setting is reached, 
pressure builds up in the hydraulic lines, causing 
actuation of the pressure switches. The setting of these 
switches is adjustable as is pump pressure to provide 
a full range of torques to suit various applications. 
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FIG. 6—Schematic wiring diagram for nut-torquing machine. Solenoids for control of the various machine 
Operations are in circuits at left. Connections for six 10-hp motors which drive the hydraulic pumps are 
given at the right. Seventh electric motor is l-hp unit for driving automatic lubrication systems. 





When fluid motors 15 and 16 reach the required when the reversal of the sockets takes place, this 
torque, pressure switches PS-1 and PS-2, connected in reversal is on low pressure. Thus, there is no possibility 
series, are tripped, starting timer T-3. After a time of reversing the screw or changing its seating pressure. 
F delay, solenoid AE on the pump unit is de-energized, The action of timers T-3 through T-7 also energizes 
F returning pump output to low pressure. The above solenoid V of hydraulic valve 35, lowering the engine 
sequence is carried out simultaneously with fluid cradle and tripping LS-18. When all operations at 
motors 17 through 24, in pairs. both the torque and pressing stations have been com- 
1 After timers T-3 through T-7 have timed out, sole- pleted, LS-14, LS-15 and LS-18, which are connected 
. noids B, D. F, etc. of values 25 through 34 are ener- in series, de-energize all reversing solenoids and ener- 
5 gized. Now, the fluid motors momentarily reverse. Con- gize solenoid W of hydraulic valve 36. Oil pressure 
, sequently, the frictional engagement of the sockets is admitted to the head end of cylinder 1 and a new 
- with the screw heads is relieved before the downward engine block is pushed into place, forcing the torque 
movement of the cradle starts. It should be noted that block out. The cycle continues automatically. O 0 © 
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Etched Wiring Simplifies 


Magnetic Amplifier Design 


Combination of etched and wire harness connective elements decreases 


production time and reduces size 


kK. H. Sueker, 
Materials Manufacturing Department 


Design Engineer 


WESTINGHOUSE ELECTRIC CORPORATION 


East Pittsburgh, Pa 


CONSIDERABLE SAVINGS in space and cost are effected by 
using etched connective elements, rather than con- 
ventional hand wiring, in a 2-stage push-pull magnetic 
amplifier designed for use in a servo system in a 
military application. With the large number of cir- 
cuits connections, the cost of manual wiring and the 
necessary checking would have been an unduly large 
part of the total cost. Also, the complete wiring 
harness would have resulted in a bulk difficult to ac- 
commodate in the restricted space available. 

To facilitate production, the two stages were de- 
signed as separate subassemblies. This brought about 
several desirable results including (a) the two stages 
can be assembled and tested separately; (b) ) comple te 
production tieup in the event of parts shortages is 
avoided; (c) if the etched circuit for either stage 
proves unsatisfactory, the other can be retained with- 
out difficulty and ( d) complexity of the etched circuits 
is reduced. 

The circuit diagram is shown in Fig. 1. Those con- 
nections shown by solid lines are made by means of 
etched circuitry. Those shown by colored lines, be- 
tween the two stages, are made with a simple wiring 
harness using No. 27 stranded wire having thermo- 
plastic insulation. 

The toroidal reactors and transformers are mounted 
on “pin cards” by tying them with waxed linen thread. 
The pin cards are made by insert molding 0.032-in. 
diam tinned steel wire into glass reinforced polyester 
resin. The cards are stiff, but with sufficient flexibility 
to allow inserting the pins into a series of holes in 
the etched circuit cards. 

The assembled stages are illustrated in Fig. 2, which 
also shows the etched circuitry, and Fig. 3 which 
shows the components and the space for nesting the 
first stage the second stage subassembly. The cir- 
cuit cards are prepared by photoetching 1 ,-in. thick 
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fit restricted space. 


FIG. 2—Connective elements are etched on one side of 
a phenolic laminate card. Largest normal current in cir- 
cuit is 200 ma. Blistering current of Ist stage elements 
is 8 amp and of 2nd stage, 25 amp to give ample factor 
of safety for normal operation. 


phenolic laminates (NEMA XXXP) clad on one 
side with 0.0027-in. thick electrolytic copper. This 
method has the advantage of high resolution at low 
cost, adequate bonding strength of copper to phenolic 
and uniform conductor thickness as compared with 
sprayed or electro-deposited conductors. Also, coppei 
clad phenolic is available in production quantities. 
Tests on the etched circuit cards showed blisterin 

currents (defined as the current, at room temperature 
that heats the conductor sufficiently to lift it from th 
phenolic) of 8 amp for the ().031-in. wide conductor 
of the first stage and 25 asp for the 0.125-in. wid: 
conductors of the second stage. Since the maximun 
current in the amplifier is 200 ma, the margin 0 
safety is more than ample. Hipot breakdown volt 1g 
are of the order of 1500 volts a-c and the insulatio 
resistance between adjacent conductors ranges fror 
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4 FIG. 1—Cireuit diagram showing etched connective elements in black and inter-stage wire connections in color. Wires are 


preassembled in harness and swaged terminals are soldered to appropriate points in etched circuits. Input and output lead 
wires are connected to header in hermetically sealed steel case. 


cards. The relatively small quantity (several thousand), 

pius the necessity of preheating the phenolic sheet, 

did not justify punching the holes. However, a cold- 

punching grades of copper-clad phenolic (279P Mi- 

carta) has since been developed, and is now available 
production quantities. 

Circuit components, other than reactors and trans- 
formers, are attached directly into the etched circuit 
cards. Resistor and capacitor lead wires are bent at 
right angles to the body axis and inserted into the 
drilled holes. Rectifiers, encased and sealed in stand- 
ard molded phenolic boxes, have projecting terminal 
lugs that plug into the holes of the circuit card. Again 
because of the relatively small quantity, the tooling 
expense of dip soldering was not justifie d and all con- 





FIG, 3—Separately asse ed stages. First stage, includ- 
oparetely secombled stages. First stage, in oe nections were hand soldered. 

ing power supply (in hand), fits into space on larger 2nd Aft b] l ‘onal 

stage assembly. Toroidal core reactors and transformers er assembly, the entire unit is placed in a stee 


are mounted on cards whose contact pins are inserted can and filled with a hard thermose tting epoxy re sin. 

into holes in etched circuit cards and then soldered. The mechanical support and protection of the resin 
and can is more than adequate. 

These magnetic amplifiers have given satisfactory 





000 to 20,000 megohms. The conductor bond strength performance in the intended application and among 
na pull-away test is approximately 5 lb per in. of the conclusions drawn from the use of etched circuits 
mductor width. in this unit is that they may be profitably employed 
Holes to take the pins of the pin cards and leads in production runs of several hundred units, or per- 
of components are jig-drilled in the etched circuit haps fewer under favorable conditions. 
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Designing for 


A =A 


FIG. 1—Secrew-machine produced fastener for 


fluorescent lighting fixture had a high unit cost. 


Cold-Formed 


Parts 





Karly consideration of cold-tormed fasteners in the 


design of light products like electrical appliances often leads 


to worthwhile cost savings. 


fastener can usually also serve a 





Bradford, \ 
THe Mitrorp Rivet & MACHINE Co 
Milford Connecticut 


Vincent L, President 


IN THE MANUFACTURE Of any product, any savings that 
can be made in materials and labor by careful design 
and fabrication of a sizable part show up as dramatic 
figures on the cost sheets. But how about the cost of 
the small parts that go into a product—the terminal 
lugs, the binding posts, the plug pins, and the screws 
Too often their cost and the details of their 
design, as it pe rtains to ease of final assembly, are all 
but completely ignored. 


and rivets? 


Engineers and production 
men often consider the small parts and fasteners as 
necessary essentials that provide little opportunity for 
cutting overall costs or simplifying production. 
Actually, 


a small fastener or an individual small 
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Design limitations are few and the modified 


s a functioning part. 


part may cost only a penny, or a fraction ot a penny, 
but when a production run requires several million 
parts that penny suddenly becomes $20,000! If the 
cost of that part or the cost of putting it in place could 
be cut by only 2 
to $5000. 
choice of part often can cut costs by considerably more 
than that percentage. 


25 per cent, the saving would amount 


Furthermore, proper design plus the proper 


In most cases it mere ‘ly means a switch from the use 
of a comparative ‘ly expensive mi ichined part or fastener 
to the use of a low-cost cold-formed unit simple 
rivet, if a fi ices is needed; a double-duty part that 
can be fastened into place automatically by making 
use of the riveting principle; or a small individual unit 
with specific shape requirements. 


In the production of relatively small assemblies, the 
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FIG. 2—Cold-formed part designed to re- 
place the two-part fastener shown in Fig. 1 


possible applications of the tubular rivet are almost 
endless. In most cases, the rivet provides the perfect 
fastener—it is low in cost and can be put into place 
by automatic, hopper-fed machines. It allows a saving 
in both the cost of materials and the cost of labor. 

By the same token, the “double-duty” part—the part 
which by design not only serves as a functioning unit 
but also as a rivet-type faste ner—provides the designers 
of electrically operated equipment with a means of 
cutting down cost as well as production headaches. 
The parts shown in Figs. 1 and 2 illustrate this point. 
Up until just recently a manufacturer of fluorescent 
lighting fixtures was using the two- part assembly unit 
shown in Fig. 1 to hold the louvres in place. It con- 
sisted of a tapped and grooved steel screw machine 
product and a slotted round-head machine screw. To 
assemble the two pieces required a slow and compara- 
tively costly hand operation. The part was expensive 
$35 a thousand—and the cost of putting it into place 
was also high. 

By redesign and a switch to a cold-formed unit, a 
single part (Fig. 2) replaces the original two-piece 
part. The single part costs only $7.50 a thousand. Fur- 
thermore, it is being fastened in place with a conven- 
tional high-speed, hopper-fed rivet-setting machine. 
The new and improved operation not only saves close 
to 3 cents on the cost of each part, but overall produc- 
tion in the placing and fastening of the part in the as- 
sembly has been boosted by almost 400 per cent. 
Through the use of the proper fastening technique, 
costs have been pared down all along the line. In this 
one small item, a saving close to $10,000 a year is 
being made. . 

The same relative cost savings hold true in the case 
of the single-duty part, pictured in Fig. 3. Both identi 
cally shaped parts are terminal board apents used by 
the millions on inter-communication systems built for 
military and private industry use. One electronics man- 
ufacturer uses some 1,600,000 of these small parts 
very year. 

As produced on screw machines (the part on the 
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FIG. 3—Identical terminal board terminal 
inserts made by two different methods. 


lett), these inserts cost $14 a thousand. The twin on 
the right, produced by cold forming, costs only $5.75 
a thousand, a cost reduction of 58.9 per cent. For the 
production mentioned above the total annual cash 
saving on the cost of this one item is more than $13,000. 

These typical savings in assembly costs are made 
possible because of basic factors inherent in the cold- 
forming process. First of all, a cold-formed part is 
cold forged (or cold molded) out of a piece of wire 
stock a diameter and length to provide sufficient 
metal volume to complete the part but avoid waste. 
Practically none of the material ends up as scrap, as is 
normally the case when a part is machined. 

Cold forming in its simplest form consists simply 
of forcing a slug of wire stock into a formed punch or 
die. The metal is moved and rearranged to form the 
desired shape. This may be done in a single step, as 
in the case of a simple part, ¢ r by a series of progres- 
sive steps in the case of a more complic ated part. 

Since the war, the production of cold-formed parts, 
including rivets, Two basic 
things, however, have worked against an even wider 


has risen to new highs. 


treezing 
of designs so that a switch to a rivet fastener or some 
other cold-formed part is no longer economical. The 
second is a general lack of knowledge 
eral basic misconceptions 


acceptance. One is the premature, or early, 


(including sev- 
about cold-formed parts 
and just what kind of part can be cold-formed. 

How the premature freezing of a design can pre- 
clude the use of rivets as fasteners is illustrated by the 
six-bladed fan assembly shown in Fig. 4. At first glance, 
it appears to present nothing more than a simple, run- 
of-the-mill job for an automatic rivet-setting machine 

six blades, six rivets in each blade, a total of 36 widely 
spaced rivets in all. Putting the first five blades into 
place presented no problem. There was adequate ma- 
neuvering room for the jaws of the automatic riveting 
machine. But for the sixth blade it was impossible to 
place and set the last rivet. The shape of the adjacent 
blades was such that they completely covered the last 
rivet hole and made it impossible to get the jaws and 
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FIG. 6—The 7-deg angle on the collar of 
this special cold-formed part precluded it 
being machined from bar stock. 


FIG. 5—Error in location of rivet to re- 
place screw in lamp socket assembly. is 
indicated from a production point of view. 


the roll-set arm of the riveting machine in place to do 
their job. 

Had the blades been riveted to the arms first, the 
necessary working room could have been provided. 
Unfortunately, all the blade supports already had been 
riveted to the hub. As a result, any thought of using 
machine-set rivets had to be abandoned until the 
semi-finished stock was used up. 

Another common error arose in the design and fab- 
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ARMS RIVETED TO 
HUB FIRST 


FIG. 4—Because the arms of 
this 4-ft diam ventilating fan 
were riveted first to the hub, 
the last rivet indicated cannot 
be machine set. 


THIS RIVET CANNOT 
BE MACHINE SET 


FIG. 8 Cold-formed part 
that includes rolled threads ¥ 
produced at a cost saving of 
10 per cent of machined part. 


7-DEG ANGLE ON COLLAR 


NO TOOL CLEARANCE 
POOR RIVETING 
DESIGN 


SUFFICIENT TOOL 
CLEARANCE— GOOD 
RIVETING DESIGN 


rication of lamp-socket assemblies. In the example il- 
lustrated in Fig. 5, after the design was in production, 
the manufacturer decided to switch from machine 
screws to rivets in order to cut costs. With the hole 
placed in the position at the left, it is all but covered 
by the molded thread of the socket shell. Unless the 
position of the hole is shifted toward the center of the 
unit it is impossible to use a machine-set rivet. 

The possibility of using a cold-formed part—with 
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FIG. 7 — Variety of cold- 
formed parts produced for 
assembly in typical electrical 
products. They range from 
small electrical contacts and 
screws to larger parts for 
vacuum cleaners, toy electric 
trains and electric shavers. 
All have been produced at 
savings in cost over machined 
parts up to 70 per cent. 
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COLD FORMED BLANK 


the saving of production dollars—must be considered 
a basic part of the design thinking. One of the best and 
easiest ways to eliminate design proble ms is to consult 
an 1 authority on cold-formed parts before any designs 

frozen. Most manufacturers of cold-formed parts 
i ive on their staffs qualified engineers whose job it is 
to advise on design. In most cases, the manufacturers 
of cold-formed parts cannot only show how the part 
in mind can be produced inexpe nsively by cold form- 
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ing, but also will be able to help the engineer design 
i better functional part. 

Unfortunately, the general literature on the art of 
cold forming is conspicuous by its lack. There are no 
reference books or general texts. 


a 


There are no basic 
“rules of thumb.” 

a good many basic misconcep- 
tions. One is the old belief that cold forming is merely 
“cold heading,” the thickening of one end of a metal 


formulas or even so-called 


There are, however, 
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FIG. 9 


Two examples of cold-formed fasteners where the head diameter is more than 414 


times the 


original wire diameter. Left, 6.1 times; right, 10 times. 


blank to make a cap or head like that on a rivet. Actu- 
ally, cold forming as it is practiced today provides a 
process for making a wide range of parts, both simple 
and complicated, including parts that couldn't be 
ve economically by any other process. The part 

1 Fig. 6, as a matter of fact, was made possible by 
an forming. Because of a required 7-deg taper on the 
sides of the shoulder it could not be produced on a 
screw machine from hexagonal stock. A cold-formed 
part can be any shape desired; thick or thin in the 
middle, thick or thin at the ends, or complicated by 
threads, knurled sections, or shoulders. See Fig. 7. 

Many times a manufacturer who is fully equipped to 
turn out his own parts on screw machines has found 
it more profitable to give up his own in-shop operation 
in favor of purchased cold-formed parts produced 
especially for him. Such was the case in the produc- 
tion of the stud shown in Fig. 8, which is used in the 
subassembly of electrical equipment. When the com- 
pany produced the part on its own screw machines 
the cost was $7.04 per thousand. The cost of the cold- 
formed parts now used is $4.26 a thousand. The cold- 
formed part, as small as it is, accounts for a saving of 
about $11,000 a vear. 

Another fairly widespread misconception is that it 
isn't possible to put a good, strong thread on a piece 
of stock by cold forming or roll threading. Actually, 
rolled threads are superior to machined thee ads. Being 
formed, they simply can't go “off lead” as machine 
threads sometimes do. Furthermore, threads can be 
rolled right up to the head if desired, while machine- 
cut threads must stop short of the head to allow clear- 
ance for the cutting tool. And finally, rolled threads 
are stronger because the grain fiber of the metal isn't 
cut but follows the flanks of the threads. 

About the only “rule of thumb” that engineers and 
designers try to apply to the design of cold-formed 
parts is actually a basic misconception. Often referred 
to as the “Rule of 4%,” it states in effect that 4'2 diam- 


eters is the absolute maximum that a piece of wire 
stock can be upset, or formed, 
process. It just isn’t a fact. 

Naturally, the amount of stock to be reformed in a 
cold-forming operation is an important consideration: 
The more metal involved, the greater the chance ot 
failure. However, by using careful part design plus 
proper technique in the cold-forming process, it is pos 
sible to cold form parts with heads and shoulders that 
are considerably more than 4'2 times the stock’s orig 
inal diameter. Fig. 9 shows two such parts. 

It has been conservatively estimated that now at 
least 10 per cent of all small parts and fasteners used 
in the manufacture of electrical products today could 
be manufactured by the modern cold-forming process 
with savings in costs ranging from 30 to 70 per cent. To 
effect such savings, the production run on a cold- 
formed part does not necessarily have to be large. Cold- 
forming dies using cemented carbide inserts can now 
be produce ‘d at an initial cost low enough to make pro- 
duction runs as small as 5000 units economical. 


by the cold-forming 


Money can be saved by the iatelligent use of cold- 
formed pi arts whether those parts be machine-set 
fasteners in the form of rivets, fasteners that a serve 
a second purpose within the subassembly, or a special 
part. The important thing is for the manaee T whi include 
cold-formed parts in his small parts-and-fasteners 
thinking. And above all, the design for any assembly- 
miniature or otherwise should not be frozen until the 
possibility of using a cold-formed part or parts has 
been fully investigated. It should be remembered that 
a cold-formed part, properly designed and_ properly 
used, can cut costs both in the part cost and many 
times, in the cost of the labor to put it in place. It has 
been proven, in just about 9 cases out of 10, that in the 
manufacture of small and “miniaturized” assemblies 
the use of cold-formed parts is the one of fastest pro- 
duction routes to great savings. 
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Berkshire, England 


Pushbutton Control of 


Motor Production 


WHAT IS DESCRIBED as a highly eftec- 
tive conveying and dispatching system 
is being used to reduce the assembly 
cost of squirrel-cage induction motors 
at a British plant. Some 500 winding 
variations are encountered in the as- 
sembly of stators at the plant of the 
Brook Motors Ltd. in Barnsley, York- 
shire, England. The stators are for 
motors ranging in size from fractional 
hp up to 5 hp. 

The system comprises four stator 
winding lines, Fig. 1, served by a pair 
of incoming and outgoing belt convey- 
ors, one above the other; an auxiliary 
automatic conveyor that feeds wound 
stators to coil connecting stations, 
separate pushbutton-controlled con- 
veyor to test stations; a centralized 
dispatch station with a bank of signal 
lights and a manually controlled 
indexing station to feed parts trays to 
the power conveyors. 

The status of work at each winding 
position is signalled to a central con- 
trol panel (Fig. 2) where the dis- 
patcher assigns jobs, and also the 
necessary materials, as needed to each 
winding operator according to the 
individual skills of each. Once the 
work is assigned and the materials 
sent to the assembly operators, trans- 
porting is on an automatic — basis 
throughout the winding and connect- 
ing operations. 

At each of the 176 work positions 


Fig. 2—Stator production is controlled from this central 
Red and green signal lamps indicate 
status of work supply at each assembly position. Control 
operator assigns work as needed. 


dispatching panel. 


there is a spring-loaded platform to 
receive the work materials. The nor- 
mal condition is for one stator to be 
in the assembly fixture and the next, or 
reserve, stator to be on the work 


platform awaiting assembly, Fig. 3. 


As a stator is completed and removed 
from the work fixture it is placed on 
the lower conveyor for transportation 
to the operators making the coil con- 
nections. When the reserve stator is 
(Continued on page 262) 





Fig.1—General view of assembly department for motor stators of 500 different designs. 





Fig. 3—Winding work station showing reserve stator or 
the work platform at the right. 
the platform operates a signal lamp at the central control 
panel to indicate the need for new work. 


Spring loaded switch on 
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Air-Conditioner Performance Testing 


A. E. Kline 

Vice President-Engineering 
LONERGAN MANUFACTURING Co 
Albion, Michigan 


\ WINDOW-TYPE air conditioner nor- 
mally both and dehumidifies, 
but for simplification of the per- 
formance testing procedure, the de- 


humidification feature is eliminated by 


cl ols 


maintaining a low relative humidity 
in the Test condi- 
tions of 90 deg F dry bulb tempera- 
ture and 


test room. room 
a maximum of 20 per cent 
relative humidity serve to reduce the 
moisture content of the test room well 


below the dewpoint temperature of 


the cooling coil and hence load the 


air conditioner with dry-bulb cooling. 


Fig. 1—Chamber in which window-type air conditioner units are performance tested 
in a controlled atmosphere. Air supply exhausts are on the ceiling and return air 
grills and ducts are on the walls behind each unit. 


95 LB/HR 


250-8 
KATHABAR 
PACKAGE 
UNIT 


95 F. 120 GR/LB 


1800 CFM 
90F. 38 GR/LB 


16 GR/LB 


STEAM @! 
IS PSIG | 


MAINTAINED 
AT 
90 F. 38 GR/LB 
16 % RH 


35 GR/LB 


13000 CFM 
90 F. 38 GR/LB 


14.800 CFM 
90 F. 38 GR/LB 


RECIRCULATED AIR 


Fig. 2—Schematic flow diagram of the air conditioning system installed 
at Lonergan. A total of 15,000 cfm of air is delivered, providing for 264 


air changes per hr. 
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Specifications for operating per 
formance of units are set up by th 
engineering department, 


ing standards of the American Society 


using test 


of Refrigerating Engineers, Air Condi 
tioning and Refrigeration Institute 
and Underwriters Laboratories in ad 
dition to special Lonergan tests. 
The following factors serve to de 
termine the unit cooling capacity and 
efficiency: Suction 
amperes, and watts electrical input 


pressure; volts, 
dry-bulb temperature change of ait 
over the unit cooling coil, and unit 
fan speeds as measure of cooling coil 
air quantity. The importance of main 
taining a constant 
low humidity 
evident. 
Before production units are taken to 


temperature and 


during the tests is 


the controlled temperature and hu 
midity room for detailed performance 
testing, they are given a 2-hr run-in 
test to catch assembly imperfections 
and provide a comparative perform 
ance test. The units then are placed 
into an air lock which separates the 
inner controlled atmosphere chamber 
from other work areas. As a safeguard 
to prevent excessive air of uncon- 
trolled temperature and _ humidity 
from entering the test chamber, a sys 
tem of colored lights inform the test 
room personnel of the presence of 
units in the lock and the positions of 
the two doors. 

In the test chamber, Fig. 1, the op 
erator air conditioner 
to its proper power source and oper 
ates the unit on the “cooling” switch 
position. After a minimum operating 
time of 25 min, the refrigerant charge 
is checked by reading the suction 
pressure gage and noting the corre 
sponding saturation temperature from 
tables for Freon 12 or 22. This tem- 
perature is compared with readings of 
the temperature of the refrigerant on 
entering the evaporator coil and on 
leaving, obtained by thermocouples. 
This check determines that the unit 
is properly charged with refrigerant 
with no restrictions to refrigerant flow. 


connects each 
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Atter the unit has been operated 
minimum of 35 min, complete read- 
gs on each of the factors listed above 
re made and recorded with controlled 
iItage to the conditioner. If the units 
ave performed to specifications, they 

nove on to a leak test, final assembly, 
yund test, and final inspection and 
rating. 

Control of humidity in the test 
hamber is obtained through a Kath- 
bar package unit supplied by Sur 
ice Combustion Corp. As shown 
hematically in Fig. 2, 200 cfm of 
tresh air at 95 deg F, 120 grams per 

b (49 per cent R.H.) is drawn into 

he system and mixed with 1800 cfm 
f recirculated air at 90 deg F, 38 

x lb (16 per cent R.H.). This mix- 

ure (now 2000 cfm at 91 deg F, 46 
gr/lb, 21 per cent R.H.) is filtered and 
ntroduced into the air washer section 


ot the Kathabar unit. Here it contacts 
a flood of the absorbent chemical, the 
base of which is lithium chloride. At 
the same time both air and solution 
pass over cooling coils through which 
well water at 65 1° is pumped. Because 
the absorbent capacity of the solution 
is a function of its temperature, this 
65 F water establishes the amount of 
moisture absorption to be done. At 
Lonergan, 35 gpm is used to accom- 
plish a moisture reduction of 30 gr/Ib. 
Leaving the Kathabar unit at 70 deg 
F, 16 gr/Ib (15 per cent R.H.), the 
air is mixed with 13,000 cfm of re- 
circulated air. The 15,000 cfm, now 
at 87 deg F, 35 gr/Ib (19 per cent 
R.H.) then passes through afterheat- 
ing and cooling coils thermostatically 
controlled to deliver the air to test 
chamber at 90 deg F, 16 per cent R.H. 


To maintain these air conditions a 


total of 264 air changes per hr are 
required with the units close to- 
gether. Without a rapid air change, a 
unit might pull in cold evaporator 
air from an opposite unit or hot con- 
denser air from another, thus upset- 
ting the controlled conditions. Another 
unique feature of this system is that 
there is no latent heat load from the 
room other than air infiltration and 
from door openings. The _ internal 
sensible load is 45,360 Btu/hr. The 
latent load on the system is 33,925 
Btu /hr. 

As the absorbent becomes diluted, 
about 15 per cent of it is pumped to 
the regenerator section of the Katha- 
bar units where low-pressure steam 
coils raise the temperature of the ab- 
sorbent, forcing it to give up the 
moisture to a scavenger air 
stream at the rate of 29.5 lb/hr. 


excess 


Catacomb Assembled Electronic Components 


James E. Huggins, Jr. 
FRANKFORD ARSENAL, Philadelphia, Pa. 


ELECTRONIC CirCUITS designed for 
mechanized assembly are frequently 
limited in complexity by the 
available for printed connective ele- 


area 


ments and for components. This is 
especially so in the single-plane or 
two-dimensional type of construction. 
In an attempt to overcome these short 
comings, several three-dimensional de- 
signs have been used. In some cases 
printed circuit plates or wafers have 
been stacked one above the other 
and in others, they have been placed 
at right angles to each other. In gen 


eral, assembly of components into 


plate, catacomb 


Fig. 2—Printed circuit 
and pilot catacomb, into which compo- 
nents are placed, are lined up by two 
positioning pins. 
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such structures has been difficult. 

Threading of lead wires through 
holes in the circuit plates of the 
stacked construction is difficult and 
time consuming by conventional meth- 
ods. Such threading is much simpli- 
fied by the use of a plastics catacomb 
having a hole for each of the com- 
ponents and _ inter-plate connective 
wires. An example of catacomb con 
struction is shown in Fig. 1. The as- 
sembly consists of two printed circuit 
plates, the catacomb, 10 inter-plate 
connective wires, 14 capacitors, 25 re- 
sistors, and three subminiature tubes. 
The inter-plate wires are sleeved to 
prevent them from falling out of the 
assembly. 

Assembly is accomplished in the fol 
lowing manner: One circuit plate, the 





Fig. 3—Lead wires extending through 
holes in two printed circuit plates after 
vibration treatment. They are clipped off 
and dip soldered. 


catacomb and a pilot catacomb are 
placed on two positioning pins as 
shown in Fig. 2. The various com- 
ponents, with one lead wire cut short, 
are placed in the pilot catacomb as 
shown. The parts are then vibrated 
so that the long lead wires drop 
through the holes in the circuit plate 
at the bottom. The pilot catacomb 


is then removed and the second cir- 















Fig. 1—Electronic unit assembled with a 
plastics catacomb to orient the compo- 
nents and using vibration to shake the 
lead wires into holes in the printed cir- 
cuit plates. 


cuit plate added, also oriented by the 
positioning pins. The 
lifted to the second plate and the 
assembly turned over. It is again vi- 


catacomb is 


brated to drop the short lead wires 
into their holes in the 
second plate. Lifting the catacomb as 
mentioned is important in that it re- 


respective 


stricts each lead wire to the immedi- 
ate area of its particular hole. 

The assembly with the lead wires 
extending through holes in both cir- 
cuit plates is shown in Fig. 3. The 
lead wires of one side are clipped flush 
with the circuit plate, fluxed and sold- 
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ered to the printed connective ele- 
ments. The three subminiature tubes 
are inserted from that side with their 
lead wires extending through the other 
side. The lead wires on the remaining 
side are then clipped flush, fluxed and 
soldered to complete the assembly. 
This design has advantages of rug- 
gedness and flexibility. Components 





A. I. Bessonny, President 


MAaAcHINE O’Maric, INc., Chicago 


UNLESS PREVENTED, hunting can ruin 
the effectiveness of automatic equip- 
ment used for register control in web 
process machines, such as those em- 
ployed for printing or for cutting 
accurate lengths of continuously fed 
stock. The main cause of hunting is 
overcorrection. If allowed to make an 
adjustment too far in one direction, 
the control- will immediately be re- 
energized in reverse. Thus, oscillations 
may be set up and the machine move- 
ments will seldom be precisely co- 
ordinated with material position. In 
addition to deleterious effects on the 
product, hunting causes overworking 
of the control system. 

To make hunting less _ likely 
Machine O’Matic, Inc., incorporates 
electronic timing in their register con- 
trol. The complete system as supplied 
for installation on machines, Fig. 1, 
includes a correction drive motor, a 
suitable transmission and an electronic 





of widely varying lengths and diam- 
eters may be used with no changes in 
the equipment. Also, close tolerances 
on mechanical dimensions are not nec- 
essary for successful operation. The 
catacomb design results in a consid- 
erable decrease in the time necessary 
to assemble a unit. For example, the 
hand assembled and wired version of 


Electronic Timer Stabilizes Register Control 


error-detecting unit. The timer is ad- 
justable and determines the maximum 
amount of correction made each time 
the control is energized. Thus, by 
regulating the timer, the operator can 
prevent overcorrection and, hence, 
hunting. The electronic control detects 
the position of the moving work by 
receiving impulses from a photoelec- 
tric scanner head which picks up the 
change in light caused by a register 
mark printed on the individual sheets 
of the feed. The leading edge of a 
sheet may also be used as a reference 
point. 

Synchronization with the process is 
obtained by mechanically coupling 
a selector switch to any shaft in posi- 
tive register with the operating cycle 
of the machine. The selector switch 
controls the action of the two ampli- 
fier units, one of which fires a motor 
control relay causing correction in a 
forward direction and the second of 
which controls the retarding action of 
the correction motor. The selector 
switch continuously compares the posi- 
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Fig. 1—Mechanical arrangement of photoelectric register control equip- 
ment. Selector switch, scanner provide inputs to position-comparing circuits. 
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the unit illustrated required about 3 
hr for an experienced operator to 
assemble while the same unit using 
the catacomb design requires only 
about 5 min with one-shot loading of 
components into the catacomb. The 
design is also adaptable to minia 
turization and automatic assembly 
methods. )O 





tion of each unit of the work with the 
position of the process machine. In 
the electronic circuit, the position of 
the selector switch at the instant the 
phototube beam is interrupted deter- 
mines whether the process is in registe1 
by choosing the direction in which 
correction will be made. The tolerance 
for correct register may be as little as 
~0.0005 in. 

The process machinery is coupled 
mechanically to the correction trans- 
mission at a convenient point such as 
a driven feed roll or cutting-knife 
drive shaft. The transmission uses a 
differential gear action which is in 
positive mesh at all times and avail 
able in a range of sizes to handle loads 
from fractional to 50 hp. The gear 
ratios are such that a fractional-hp 
correction motor is adequate. By elim 
inating gear backlash and providing 
full motor torque at start and a brak- 
ing action in stopping, narrow limits 
may be maintained for register contro] 
requirements. Motor speed control and 
time control, together with a manual 
control station for jogging the proc 
ess machinery will permit adjustments 
to be made while the process is in full 
operation. When required for setting 
up a new job, the work may be posi- 
tioned without turning on the main 
power drive by using the correction 
motor and transmission under manual 
control. 

The control unit incorporates two 
identical plug-in amplifiers. Two in- 
terchangeable assemblies were speci 
fied instead of a single larger amplifier 
to make practical the procedure of 
repair by replacement. The circuit for 
one of the amplifiers is shown in Fig. 
2. At the instant the register mark 
enters the light beam, the process is 
correctly in register if the selector 
switch is in the neutral position. When 
the work is out of position because 
of slip or stretch, the phototube signal 
causes operation of either one ampli 
fier or the other, depending on whether 
the selector switch is ahead of o1 
behind the position of correct register 
The first amplifier controls motor rota 
tion in one direction while the second 
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Fig. 2—Schematic wiring diagram for one of two amplifiers used in register control. Power 
relay is energized when thyratron fires. 





fires to cause motor response in the 
opposite direction. 

Referring now to Fig. 2, a sequence 
of operation is as follows: The photo- 
tube signal is amplified by the 6SJ7 
tube and transmitted to the control 


grid of the 2050 thyratron tube 
through resistors R10, R18 and R17. 
If the selector switch contacts have not 
prevented transmission of the signal 
through circuit connection 8 the thyra- 
tron is triggered to its firing position, 
closing the power relay contacts to 
cause motor rotation. When the thyra- 
tron fires, a pulse is transmitted to the 
first half of the 6SN7 tube and divides 


across the cathode resistor R9 and the 
capacitor C6. Decay of the pulse 
which is transmitted to the grid of the 
6SN7 tube is controlled by the adjust- 
able potentiometer R7 and R8. At a 
point in the resistance-capacitance 
curve corresponding to the setting of 
the time control R7 and R8, plate cir- 
cuit to the thyratron is interrupted by 
the time relay which stops the motor 
by dropping out the power relay. With 
the thyratron current stopped, the volt- 
age developed across the 6SN7 tube 
cathode resistor is eliminated and con- 
duction of the first half of the 6SN7 is 
resumed. This results in the time relay 


picking up again, giving nearly in- 
stantaneous reset in readiness for mo- 
tor control should a second signal be 
transmitted and the above sequence 
of events repeated. 

Sensitivity adjustment is obtained 
by the setting of the potentiometer 
R17 which adjusts the grid bias of the 
thyratron tube and permits firing of 
the amplifier with either a smaller or 
larger incoming signal, as may be nec- 
essary depending on whether photo- 
tube scanning is done with reflected 
or direct light. The second half of the 
6SN7 tube places a rectified d-c volt- 
age across the phototube. j 0 


Irradiated Polyethylene in Turn Insulation 


IRRADIATED POLYETHYLENE has been 
applied for turn insulation in blowout 
coils on circuit breakers by General 
Electric's Switchgear and Control 
Division, Philadelphia. This has been 
announced by G-E’s Chemical De- 
velopment Department, _ Pittsfield, 
Mass., which has developed this form 
polyethylene under the tradename 
 Irrathene. The material used in 
the circuit breakers, identified as 
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Irrathene No. 201 insulation, has been 
stabilized for continuous use at tem- 
peratures ranging from 105 C to 125 
C depending on the character of appli- 
cation, and is available in pilot-plant 
lots in tape form. 

Irradiated polyethylene is the result 
of much research that goes back to 
fundamental work done by the British 
at their atomic energy installations at 
Harwell where atomic pile radiation 








used as the source. The G-E 
scientists initiated their fundamental 
research at the Research Laboratory 
in Schenectady using high-energy 
cathode rays from million-volt elec- 
tron generators. 


was 


Engineering and ap- 
plied research work was continued at 
Pittsfield. Essentially the irradiated 
polyethylene is produced through a 
mechanism of crosslinking that takes 
place under the high-energy electron 
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bombardment. Although with some 
plastics materials such exposure to 





radiation causes degradation, with 
polyethylene certain properties are 


Illustration compares irradiated polyethylene tape (left) with conventional polyethylene 
after being subjected to various temperatures: (a) 302 F for 1 hr; (b) 392 F for 20 
min; (c) 482 F for 5. min. 


Hugh C. Ross, Engineer 
JENNINGS RADIO MANUFACTURING Corp. 
San Jose, Calif. 


MEASUREMENT of high-voltage tran- 
sients, in the range from 2.5 to 100 
kilovolts, requires a voltage divider 
between the circuit and the measuring 
instrument. Transients often have 
strong high frequency components 
and therefore both the voltage di- 
vider and the instrument should have 
linear characteristics over a wide 
range of frequencies. 

A voltage divider consisting of two 
vacuum capacitors in series and rated 
it 60,000 volts is used for this pur- 
pose. The two capacitors are of all- 
copper coaxial construction enclosed 
in a single vacuum unit. This design 
makes possible a low value of in- 


Capacitance Voltage Divider for High Voltage 


ductance to minimize resonance prob- 
lems at high frequencies. The low 
voltage capacitor is a cylinder sur- 
rounded by another cylinder which 
is attached to the grounded mounting 
flange. Only the low voltage, or cen- 
ter, terminal requires shielding. The 
lower end is usually inserted in a 
small box that provides the necessary 
shielding and also the padding ca- 
pacitors as needed for the particular 
application. 

The capacitance between the high 
voltage and the low voltage terminals 
can be from 0.5 to 5 mmf. The ca 
pacitance of the low voltage capacitor 
is approximately 22 mmf. This ca 
pacitance is shunted with a large, low- 
loss padding capacitance to set the 
voltage division ratio as desired and 
also to permit calibration to a par 


impedance 

© differential 
vacuum -tube 

voltmeter 
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Fig. 2—Circuit diagram showing one-half of voltage connected to vacuum- 
tube voltmeter and the other half to an oscilloscope. Stepdown ratio is 


300 to 1. 
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definitely improved — particularly the 
heat resistance. A softening tempera- 
ture of the order of 125 C is obtain- 
able. This contrasts with about 75 C 
for conventional polyethylene. 

The circuit breaker application is 
in the G-E Magne-Blast air-magnetic 
type unit designed for service up to 
13.8 kv and 500,000 kva. Blowout 
coils are formed of copper strap, 
wound edgewise to form a spiral of 
6, 16 or 18 turns. The irradiated 
polyethylene turn insulation then re- 
ceives an outer wrap of glass tape. 
G-E engineers state that this irradiated 
material was selected because of its 
combination of the conventional prop 
erties of polyethylene with the added 
advantage of higher temperature sta 
bilitv, and its ability to perform the 


required insulation job within the lim 
ited space available. nooo 


2 
i 





Fig. 1—Two vacuum capacitor voltage 
dividers mounted on vacuum-tube volt- 
meter for high voltage measurements. 


ticular measuring instrument having 
high input shunt resistance. The large 
padder and high input resistance of 
the measuring instrument, are neces- 
sary to maintain a constant voltage 
division ratio at low frequencies. 

Two voltage dividers mounted on 
a vacuum-tube voltmeter are shown 
in Fig. 1. They may be used singly, 
or both together in a_ balanced-to- 
ground circuit. When used singly the 
voltage measuring range is from 100 
to 50,000 volts and when the two are 
used in a balanced-to-ground circuit, 
the range is 100 to 100,000 volts. 
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Improved New 


VARGLAS SILICONE) 
Tubing and Sleeving 


YOU si: Silicone has been made more flexible. 
S 


harp turns and 90° bends cause no cracking or 
peeling — no loss of dielectric strength. | 
As pioneers in the manufacture of silicone sleeving and 
tubing, we know this is the greatest improvement made 
during the past ten years. Unexcelled where high temperoa- 
tures must be withstood for several hours — not just for 15 
minutes. You need not sacrifice abrasion resistance and 
. toughness to get flexibility. The new Varglas Silicone sleev- 
\ ing and tubing will pass cold bend tests at 35° to 40° 
LOWER temperature than formerly. 





The only Class H insulation 


4 with all these features: 
\4 
iY : Efficient from 500° F. to 85° F. 


Moisture and Fungus Resistant 
Flame Resistant — Self extinguishing 
Abrasion Resistant 


Dielectrically Strong with average readings up to 7,000 
volts. 







Available in 10 colors — at no extra cost. 










Samples of Varglas Silicone products as 
well as samples of our complete line of tubing 
and sleeving are available in a convenient sample 


CORPORATION 







Makers of folder. Just drop usa line telling us your problem 
s ; and its peculiarities. 
Electrical Insulating 


, ruhin and ones V rN " F | F X Ss yD ae SPA 


309 N, Jay St:, Rome, N. Y. 
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The voltmeter is direct reading 
over a range from 20 cps to 20 me 
at full rated voltage and up to 50 mc 
for lower voltages. Internal resonance 
of the meter is higher than 200 mc. 


Oscilloscope connections are provided 
for each of the two voltage dividers 
along with provisions for switching 
from the meter to the oscilloscope for 
calibration. In the balanced-to-ground 


connection using both voltage divid- 
ers, one half of the voltage wave can 
be fed to the voltmeter and the other 
half to the oscilloscope. The circuit 


ae 


diagram is shown in Fig. 2. 





Generator Tests Pulse Transformers 


CONTINUAL INCREASES in the power 
rating of radar equipment has brought 
about a demand for radar components 
capable of handling high power. De- 
sign of pulse transformers and charg- 
ing reactors for the modulator por- 
tion of the radar circuit has called 
for higher voltage and power handling 


capacity. To test pulse transformers 
and charging reactors, and also the 
magnetic cores, engineers of the Elec- 
tronics Division of Maloney Electric 
Company, St. Louis, have designed a 


The output is in the form of pulses 
having an amplitude variable from 
zero to 20 kilovolts and a 
variable from 0.05 to 10° microsec 
and longer. The current of the pulse 
pulse generator capable of delivering is controllable over the range 
peak powers of 40 megawatts to the zero to 2000 amp. 
units under test. It is shown in Fig. 1. The circuit of the pulse generator, 
shown in the simplified diagram of 
Fig. 2, operates in the following man- 
ner. The d-c power supply feeds cur- 
rent through the charging reactor and 
hold-off diode to the pulse-forming 
network. The action of the charging 
reactor is to increase the voltage ap- 
plied to the pulse-forming network 
by a factor of about 1.8 to 1.9 over 
the power supply voltage. The hold- 
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Fig. 1—Overall view of the 40-megawatt pulse generator for testing pulse 
transformers. Wave form of voltage across pulse transformer is viewed on 
oscilloscope screen for evaluation. 
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F Fig. 3—Wave forms at points marked in 
Hydrogen simplified circuit diagram. 
re off diode effectively disconnects the 
pulse-forming network from the charg- 
ing reactor at the peak of the charging 
voltage wave so that the hydrogen 
thyratron may be fired to discharge 
the network at any time after the 
peak has been reached. Voltage wave- 
forms at various points in the circuit 
are shown in Fig. 3. 

In its simplest form the pulse-form- 
ing network may be a single capac- 
itance. However, it is usually made up 
of a combination of capacitive and 


Oscilloscope 


Fig. 2—Simplified circuit diagram of 40-megawatt pulse generator. 
forms of voltages marked are shown in Fig. 3. 


Wave 
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The many extra values you receive with Guardian Relays more 
than justify the fair price you pay, clearly demonstrated by the 
following considerations: 
1. True conformity to specifications, the very finest materials 
and top quality, uniform construction are incorporated 
in every Guardian Relay. 
2. Costly production delays, due to rejects, are virtually 
eliminated by Guardian Relays. 
3. Field breakdowns and expensive replacements, usually 
encountered with inferior substitutes, are greatly reduced, 
even totally eliminated by Guardian Relays. 


Literature available on... 




















Meeting with a Guardian representative will reveal many more 
advantages to be gained using Guardian Relays—including the 
great versatility of the Guardian line of ‘‘basic type’’ relays. Let 
him show how Guardian’s expert engineering service can best be 
applied to solve your control problems. 


Qrrile FOR GUARDIAN CATALOG 10 


GUARDIAN SERIES S-120 GUARDIAN SERIES 220 GUARDIAN SERIES 595-P GUARDIAN SERIES 600 
1627-A W. WALNUT STREET CHICAGO , ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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DESIGN TRENDS 


inductive elements. The exact con- 
figuration depends very largely upon 
the individual requirements and _ in 
the test pulse generator it may be 
specified by the equipment designer. 

In the discharge cycle the hydrogen 
thyratron grounds the positive end of 
the pulse-forming network. This 
causes the other end to go consider- 
ably below ground and a circuit to 
flow in the pulse transformer primary 
winding. Pulses whose durations are 
of the order of microseconds are de- 
veloped at voltages from _ several 
thousand to 20,000 volt peaks. The 
pulse transformer under test raises 
the pulse voltages to the desired value 
for application to the pulse load. This 
pulse load usually consists of a mag- 
netron oscillator or a klystron os- 
cillator to simulate actual conditions 
in radar equipment. Frequently, how- 
ever, it is desirable to test the pulse 
transformer using a pure resistance 
load for simplicity and uniformity of 
comparison. 

To observe the test results it is 
necessary to time the firing of the 
hydrogen thyratron switch and the 
start of the oscillograph trace. Con- 
ventional oscillator and trigger circuits 
are employed for this purpose. To 
view the form of the voltage wave 
appearing at the transformer term- 
inals a voltage divider must be used. 
This may be either a capacitance 
divider or a resistance divider. The 
divider accepts voltages from several 
thousand to over one hundred thous- 


Vern W. Palen 
NortH AMERICAN Puuips Co., INc. 


IN THE MANUFACTURE Of ring rheostats 
at the Ward Leonard Electric Co., Mt. 
Vernon, N. Y., some trouble developed 
on flat contact arms made of SAE 
1075 steel. During life tests, a certain 
lot of the metal developed cracks and 
appeared to be excessively brittle. The 
same thing happened to a batch of 
phosphor bronze contact fingers used 
on relays. 

X-ray Diffractometer charts (see il- 
lustration), were made in each of these 
instances in order that the faulty metal 
could be compared with other lots hav- 
ing good performance records. Im- 
proper heat treatment was suspected 
so the laboratory put 15 or 20 speci- 
mens of the acceptable metal through 
different annealing procedures. The 
X-ray charts from the treated speci- 
mens established a definite clue. As an- 
nealing temperatures were raised and 
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and volts and reduces them to the 
order of 50 to 100 volts for application 
to the oscilloscope input. 

The quality of the pulse trans- 
former under test is determined by 
its ability to preserve the waveform 
developed by the pulse-forming net- 
work as well as its efficiency in the 
transformation of the pulse energy 
from one voltage level to another. By 
careful observation of the waveform 
on the oscilloscope screen the quality 
of the pulse transformer may be de- 
termined. 


stresses in the metals were decreased, 
chart peaks became proportionately 
narrower at their bases. In other 
words, for specimens of the same basic 
composition, chart peaks with wide 
bases indicate more stress in the metal. 

Another example where X-ray 
helped solve a Ward Leonard prob- 
lem was concerned with core material 
intended for use in a new magnetic 
amplifier. For best operating charac- 
teristics, it was important to have 
proper crystal orientation. Hysteresis 
losses were excessive in some speci- 
mens of the core metal yet chemical 
tests gave no indication of what was 
wrong. When the laboratory studied 
grain size and orientation with the 
aid of a flat-plate X-ray camera the 
difference in core specimens was re- 
vealed. The supplier was then re- 
quired to furnish the desired grain 
orientation. 

X-ray is also helping the laboratories 
examine crystal structure of wire used 


This pulse generator simulates the 
performance of the radar modulator 
circuit and it may be adjusted to pro- 
vide pulse signals produced by a 
modulators. 
Pulse-forming networks may be tested 
as well as pulse transformers and 
charging, reactors, and cores for such 
inductance 
tolerance, and insulation strength may 
also be tested in addition to the ability 


wide variety of such 


components. Linearity, 


of the component to produce or pre 
serve a definite pulse wave form. 


OoOd 


Microminiature Motor 


THIS DIME-SIZED synchronous gyro- 


scope motor, one of the world’s small- 
est, has been designed by Westing- 
house engineers for application where 
space is really at a premium—on the 
moving antenna of aircraft fire-contro] 
radar. The gyroscope measures the 
angular movement of the antenna, en- 


abling computers to calculate firing 
information. The motor has a rotor 
which is also the inertia wheel of the 
gyroscope. Using an inside-out design, 
common to gyroscope motors, permits 
an element with a large polar moment 
of inertia to be built into a small space. 
The 2-phase, 400-cycle motor oper- 
ates on less than a volt per phase and 
revolves at 8000 rpm. OO lt 








Laboratory technician at the 
Ward Leonard plant examines 


chart during automatic  an- 
alysis of a specimen in the 
Norelco X-ray spectrometer. 
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stop electrici 


Adlake relays require no maintenance 
whatever...are quiet and chatter- 
less...free from explosion hazard... 
dust, dirt, moisture and temperature 
changes can’t affect their operation. 

Cl dave a eacere sean a mmM vee Aan cy Mele CT 
snap action, with no burning, pitting 
or sticking. Time delay characteristics 
are fixed and non-adjustable. 
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for winding resistors. Since electrical 
resistance directly relates to the degree 
of contact between crystal faces, it be- 
comes vitally important to keep this 
factor under proper control. 

Company specifications for some 
types of resistance wire require heat 
treatment to produce a_ preferential 
type of oxide coating which serves as 
insulation between turns on the fin- 



























































ished product. Here again, X-ray ana- 
lysis serves as a control to keep the 
oxide coating within the desired toler- 
ance limits. 

The X-ray spectrometer is also used 
in the quality control of the raw mate- 
rials for steatite resistor cores. The 
raw and compounded talc is carefully 
measured to insure good electrical 
properties, controlled expansion and 





MOLDED ACRYLIC single-piece concave 
reflector and molded acrylic lens are 
featured in this doctor’s headlight. De- 
sign is said to provide a combination 
of optical excellence, durability, ease 
of adjustment and use, and economy, 
according to the manufacturers, Welch 
Allyn, Inc., Skaneateles Falls, N.Y. 

Back of the reflector is coated with 
scratch - resistant vacuum- deposited 
aluminum. Headlight pivots around a 
universal joint to provide unobstructed 
binocular vision through the beam of 
light. It can be swung to the forehead 
for oblique lighting. 

Manufacturers claim that the binoc- 
ular vision available in this headlight 
is a unique feature. Light emanating 
from the entire 360-deg perimeter of 
the reflector as well as from the central 
light source is diffused so that glare 
and specular reflection are absent. 
Maximum intensity is produced at the 
center of the beam, shading off evenly 
to the edges, with a minimum trace of 
center spot, dark rings or other aber- 
rations. 



















































































No excessive heat is developed even 
after prolonged use owing to the ther- 
mal insulating properties of the acrylic. 
Weight of the acrylic components is 
negligible, thus adding a “comfort” 
feature. 



















































































































Acrylic Headlight for Doctors 





Bulb is a standard 1000-hr automo- 
bile tail-light lamp. The headlight is 
supplied complete with a transformer 





AMONG APPLICATIONS for the new 
multi-layer compacting rotary press il- 
lustrated here is its use in the manu- 
facture of bimetallic electrical con- 
tacts. By means of this press it is pos- 
sible to compact a relatively thin con- 
tact layer of silver-tungsten to a thick- 
er base layer of copper. Use of the 
copper base provides a manufacturing 
economy. 


Stokes rotary tabletting 
that permits compacting multi- 
layer parts like silver-tungsten 
bimetallic contacts with copper 
base. 


press 


Multi-Layer Compacting Press For Bimetallic Contacts 





associated porosity for optimum per- 
formance. 

In general, X-ray techniques have 
made it possible for Ward Leonard to 
establish an entirely new set of stand- 
ards for metal composition and an- 
nealing processes. Purchased supplies 
now mftist meet these requirements 
and as a result final product quality 
has reached new high levels. OO 





permitting use on 110-120 volt, 60 
cycle source. Acrylic is Rohm & Haas 
Plexiglas V-100. oo00 


The new press, developed by the 
F. |]. Stokes Machine Company, Phila- 
delphia, is able to compact up to three- 
layer parts. It is a modification of a 
standard Stokes tabletting press with 
the addition of one or more extra hop- 
pers and feed frames and weight-ad- 
justing and filling cans. Only one com- 
paction per part is needed. Practically 
any combination of materials may be 
compacted, provided the materials ad- 
here after being sintered or fired. Ratio 
of thickness of one layer to another 
may vary from 1:1 up to 1:3. There is 
no restriction on the thickness of any 
one layer provided the overall thick- 
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FASTEST IN 


FASTENINGS ® 


ELECTRIC SWITCHBOARDS 


ELECTRIC RANGES and 
OTHER APPLIANCES 
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ELECTRONIC EQUIPMENT 


OVENS + ALL TYPES 


SPEED NUTS “flash’ 75% cost savings 
on pilot-light attachment 


a 
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Tinnerman Push-On type SPEED Nuts are strongly 

. ‘, recommended for fastening Omni-Glow Pilot 
3) = Lights over several alternate methods by Indus- 

= trial Devices, Inc., Edgewater, New Jersey. In 
fact, they are furnished as standard mounting equipment with every 
order. The reason: production and cost records prove Push-On type 
SPEED Nuts save up to 75 per cent over other fastening methods. 


Tinnerman Push-Ons provide lightning-fast, vibration-proof attach- 
ments on thick or thin panel installations and they prevent turning 
and slipping. Costly tooling, mounting brackets, tapped holes, 
washers, welded or complicated threaded fastening devices are all 
eliminated. The results are lower material costs, faster assembly, 
less parts handling. 


See your Tinnerman representative for more cost-saving information 
on these and other SPEED Nut brand fasteners. 
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Start by hand 


For a wide range of stud shapes and 
sizes, these one-piece, self-locking 
spring steel fasteners zip over 
plain die cast or plastic studs, 
rivets, tubing, nails, etc. Bite into 
hardest, smoothest surfaces—lock 
firmly under live spring tension 
on metal, plastic or wood 


easiilaaniaiaiiiiasiinaidiiaateaaniaal 


Write today for your copy of “SPEED 
Nut Savincs STorigEs’’, testimonials 
of outstanding savings to industry 
TINNERMAN Propucts, INc., Depart- 
ment 12, Box 6688, Cleveland 1, Ohio. 


In Canada: Dominion Fasteners Ltd., 
Hamilton, Ontario. In Great Britain: Sim- 
monds Aerocessories, Ltd., Treforest Wales 
In France: Aerocessoires Simmonds, S. A. 

7 rue Henri Barbusse, Levallois (Seine). 
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i MORE THAN 8000 SHAPES AND SIZES 


JANUARY 1955 











DESIGN TRENDS 


ness does not exceed the thickness ca- 
pacity of the press. 

Other applications include the com- 
pacting of an easily workable base to 
Alnico permanent-magnet parts so as 


AN APPLICATION for vinyl-bonded 
steel* as equipment housings or cabi- 
nets has emerged in the television re- 
ceiver field. CBS-Columbia announces 
a line of 21-in. table models in which 
the cabinets are all fabricated from 
vinyl sheeting bonded to steel. The 
vinyl-steel combination is manufac- 
tured for CBS-Columbia by the 
O'Sullivan Rubber Company, and is 
based on a development of the Nauga- 
tuck Chemical Division of U. S. Rub- 
ber Company. The laminate is made 
by rolling rigid or semirigid vinyl 
sheeting on heated adhesive-coated 
metal sheets or strips. Moderate roll- 
ing pressure is used. Adhesion is at- 
tained in a few seconds by heating 
under a suitable heat source. 


Cold-rolled or hot-rolled pickled 


*See ‘“‘Vinyl-Coated Steel Housings for Business 
Machines,” p. 115, December 1954 issue. 









Vibration Tests 


UsE OF VIBRATION and impact tests 
set up by the National Safe Transit 
Committee has enabled the O. A. Sut- 
ton Corporation, Wichita, Kan., to 
develop a package for its Vornado 
air conditioners that has practically 
eliminated hidden damage in ship- 
ment. All freight carriers recognize 
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to facilitate attachment to supporting 
surfaces. Alnicos usually present a 
problem since it is practically impos- 
sible to drill or tap them, and clamps 
tend to work loose. A two-layer tablet 


Vinyl-Covered Steel for TV Cabinets 


steel, 18 to 34 gage, has been used. 
The vinyl sheetings run from 0.002 to 
0.02 in. thick. High adhesion strength 
(said to be in excess of 40 lb per sq 
in. of width) permits use of regular 
metal-forming equipment without risk 
of damage to the vinyl-steel. 

Tests have indicated that this vinyl- 
steel material shows superior abrasion 
resistance compared to conventional 
metal coatings. No adhesion failure 
(also no blistering nor color changes) 
have been noted after exposure to 100 
per cent humidity at 160 F for 600 hr. 
Over aging at 150 F for 600 hr. 
has shown no perceptible effect on 
adhesion nor on color. 

One of the advantages of the vinyl 
steel material for the cabinets is the 
flexibility for designing a wide range 
of colors: cordovan, coffee, sand and 
gray. ooo 









—the upper of Alnico composition and 
the lower of a powdered iron—pro- 


vides the solution. After sintering, the 


powdered iron base can be easily 


tapped for a hold-down thread. © 








Aid Package Design 


and accept the NSTC label as rep- 
resenting packaging that has passed 
rigid tests for safe handling. Accord- 
ing to Dan Mull, chief engineer, the 
tests showed that in some respects 
the job was being overdone and it 
allowed the manufacturers to develop 
a new package that was less expensive 


withstand 


would 
freight handling without product dam- 
age. In addition to their use during 
package development, the vibration 
and impact testing machines will be 
used for a daily spot check on pack- 
age quality. }Ot 


to build and yet 


Package for Vornado air conditioner was designed in three pieces for flat shipment. Right, vibration test on shipping package. 
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OU CAN COUNT ON CONTINENTA 


TOR EVERY FASTENER NEED! 
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Only Continental Offers You 
All 14 Types of Tapping Screws! 


Continental will back you up with over 50 


Here’s another reason why Continental 
can help cut your fastener costs 

Continental is the only producer making all 
14 types of thread-forming and thread-cutting 
screws. These are part of Continental’s vast 
selection of standard screw styles and sizes 
which number over 1,756,000. 

This gives you the largest choice in the in- 
dustry and, combined with Continental’s top 
position in the production of special fasteners, 
it guarantees faster service and a top-quality 


product. 


years experience, and we are proud of our hard- 
earned slogan— You can always count on 


Continental for every fastener need. 
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Continental Screw Co. 


Manufacturers of Holtite Fastenings 
NEW BEDFORD, MASSACHUSETTS, U. S. A. 




















Precision metal film resistors with the 
thin noble metal film deposited on the 
inner surface of a glass tube have a 
high degree of accuracy and stability. 
Electrical connections are made to the 
resistive element by silver bands bond- 
ed to both it and the glass. Metal caps 
are bonded to the silver to provide 
hermetic sealing and protection for 
over 60 psi pressure. Lead wires are 
connected to the metal caps. 

The metal film has the same resistiv- 
ity and temperature coefficient charac- 
teristics as the bulk material. 
the same for all values of 
resistance and for all normal operating 
temperatures. The temperature coeffi- 
cient is less than + 400 parts per mil- 
lion per deg C and is constant over the 
range from — 60 to 125 C. These re- 
sistors may be used at full rated power 
up to 80 C, up to 70 per cent of full 
rating at 100 C, and at 33 per cent of 
rating at 125 C. They are derated to 
zero power at 145 C. When high tem- 
perature solder is used for sealing the 
end caps the resistors may be used at 
full rated power up to 150 C, 

The stability of the resistors is such 
that after undergoing the tests speci- 
fied in MIL-R-10509A, the change in 
resistance was but a small fraction of 


base 
They are 


control 
claimed for the new 
Super “T” Line motors. Achieved by 
minimizing mechanical and electrical 
inertia, this feature is required in an 
increasing number of electric-motor 
drives for automatic machines. Many 
such machines must accelerate, de- 
celerate, stop and reverse in the short- 
est possible time. In one specific case, 
a drive of this type operates a flying 
shear that cuts bar stock traveling at 
2200 fpm into 81-ft lengths, with an 
accuracy limit of % in. For each cut, 


Fast dynamic 
commands is 


response to 
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NEW COMPONENTS 
AND MATERIALS 


INSIDE DEPOSITION STABILIZES METAL FILM RESISTORS 


that allowable. After a typical MIL 
cycle 1000-hr load-life test of twelve 
2-watt 200,000-ohm resistors, one unit 
changed by 0.2 per cent and the re- 
mainder were 0.1 per cent, 

Because of the very low reactive 
component of impedance, these resis- 
tors are well suited to high frequency 


use. In resistors of more than 500 









mises 

aa 
ohms, in which the resistive element 
is helical, the reactive component is 
inherently capacitive with a shunting 
value of approximately 0.6 to 1.2 mmf. 
In resistors of less than 500 ohms hav- 
ing helical elements, the reactive com- 


ponent tends to become inductive. 


However, if high frequency character- 
istics are important at these low resist- 
ance values, solid films can be used 





LOW-INERTIA D-C MOTORS FOR FAST MACHINE CYCLING 


the motor is accelerated to a precise 
speed, stopped and repositioned in 1.7 
sec. Once requiring a highly-special- 
ized design, this job can now be done 
with a standard Super “T” motor. 
Present range of ratings is from 20 to 
100 hp. 

Key to the design of the new motors 
is the small-diameter, low-inertia arm- 
ature. Class B insulation (glass, mica 
and high-temperature impregnating 
varnishes) is used to permit a 60-C 
temperature rise. The electrical time 
constants (electrical inertia) are low- 


up to about 50 ohms and _ parallel 
straight lines between the end caps for 
the higher values. Noise is well below 
0.040 microvolt per volt and is not 
more than that measured on a preci- 
sion wire wound resistor. 

The '%-watt size (Type 850) is avail- 
able in values from 4 ohms to 100,000 
ohms; the 1-watt size (Type 851) from 
10 ohms to 100,000 ohms; and the 
2-watt size (Type 852) from 10 ohms 
to 200,000 ohms. However, on sample 
quantities of each, the maximum re- 
sistance has been increased to 2 
megohm for the Type 850, 1 megohm 
for the Type 851, and 2.5 megohms 
for the Type 852. Because of their 
stability, these units can be made to 
accuracies of + 1 per cent, + 12 per 
per cent and + % per cent. The 42- 
watt unit is 5% in. long by 13/64 in. 
diam; the 1-watt is 1 in. long by % in. 
diam; and the 2-watt unit is 2! 
long by 21/64 in, diam. 

Insulating sleeves adding approxi- 
mately 14, in. maximum to the diam- 
eter and 34. in, to the length can be 
placed over the end caps to prevent 
shorting when units are mounted close 
together. The Daven Co., 191 Central 
Ave., Newark 4, N. J. 

rcle No. 1, Re 


16 1m. 
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ered by incorporating fewer turns in 
the armature windings. Special atten- 
tion was also given to the design of 
the magnetic structure of the motor 
to allow rapid rates of change of the 
magnetic field. 

Normal speed ranges up to 50 to 1 
are readily obtainable when the mo- 
tor is used as part of the Reliance V-S 
drive. Even greater ranges can be 
had by the addition of regulatory 


equipment. Low speeds for jogging 
and creeping, and reversal with con- 
trolled acceleration are normal func- 
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CHICAGO MOLDED PRODUCTS CORP. 
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Wood Pattern 
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Finished Product 


Cast Phenolic Mold 


If you want to get a brilliantly finished plastic 
part into production fast and at a low cost, 
study this example. It’s a handsome and durable 
meat dish for the DEEPFREEZE refrigerator 
CAMPCO_  High-Gloss 


Styrene Rubber Sheet. The inexpensive wood 


—vacuum-formed of 


pattern was made in just three days; two days 
later the cast phenolic mold was ready. In 
less than a week the finished meat dish was 
ready for production. Advantages: quick 
production, low tool cost, low part cost—plus 
brilliant, porcelainlike finish, and ample 
strength for hardest use. 

Only in CAMPCO S-300 GM can _ such 
sparkling finish be combined with high impact 


strength and low cost production. And it comes 





DIVISION OF 





1955 


from 


$250 
mold 
with 
$300 






















in a full range of translucent or opaque colors. 
Low cost, too (only 24% cents per sq. ft. in 
080”; 39% cents in .125” thickness ). CAMPCO’s 
beauty and high impact strength make it your 
ideal choice for plastic sheet applications. 
Talk it over with our engineers. No obligation, 


of course. 


Widths from 20 to 40 inches 
Thicknesses from .005 to .125 inch 
Any desired length 


Campco Division 
Chicago Molded Products Corporation 
2715 Normandy Ave., Chicago 35, Ill. 


Please send me: 
[-] Technical Data Bulletin on Campco S-300 


] Sample of Campco S-300 in 
specify 


Name 

Company 

Street 

City Zone 


State 
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Nlevn 


...@ 3-watt 


miniaturized axial-lead 
wire-wound resistor 





This is the actual size 
of the newest, small- 
est Blue Jacket — 
ready now to help 
solve your produc- 
tion problems! 
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This power-type Blue Jack- 
et is hardly larger than a 
match head but it’s a rugged 
vitreous-enamel coated job 
built to withstand severest 
humidity performance re- 
quirements. Ideal for dip- 
soldered sub-assemblies — 
for point-to-point wiring... 
terminal board mounting 
and processed wiring 
boards. Low in cost, elimi- 
nates extra hardware—saves 
time and labor in mounting. 


WRITE FOR ENG. BULLETIN NO. 111A 
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Standard Resistance Tolerance: —$ 
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ELECTRIC COMPANY 


307 MARSHALL STREET * NORTH ADAMS, MASS. 
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\C RESPONSE 
= 


TORQUE 





TIME 


tions. When operating from a constant- 
potential d-c supply, the motor has 
a speed range of 6 to 1 by field con- 
trol. The hp output of the protected 
adjustable-speed motor increases to 
about 33 per cent above normal when 








GLASS-REINFORCED 


Either isotropic or directional strength 
patterns can be provided by formable, 
uniform-quality reinforced _ plastics 
sheeting consisting of one or more 
sheets of plastics reinforced with line- 
ally aligned glass filaments. The fila- 
ments, as well as securing agents in 
each sheet, are uniformly dispersed. 
Individual sheets are plied together 
within the laminate in an arrangement 
providing the desired strength pattern. 
Each sheet is roughly 60 per cent glass 
and 40 per cent plastics resin. 

Designated Scotchply, the sheet 
stock can be readily formed, and then 
hardened or cured merely by heat and 
light pressure. Only preparatory step 
necessary prior to the molding is to 
remove the protective paper liner from 
the surface of the material. Preform- 
ing of the material is said to be easier 
than steel. 

The reinforced plastics can be cur- 
rently supplied in three forms: If ex- 
ceptionally great strength is desired in 
one principal direction, all glass rein- 
forcement may be oriented accord- 
ingly in the sheet stock. If high 
strength is required in two perpen- 
dicular directions, then simple cross- 
lamination is used. When equal 
strength is desired in all directions, 
sheets of the material are laminated 
together at 120-deg angles to produce 
an isotropic laminate. 

Physical properties of isotropic sheet 
stock include: 


MOLDABLE PLASTICS SHEETS 


SPEED 
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the motor reaches three times base 
speed. 

The accompanying diagrams give 
a comparison of the torque and 
celeration characteristics of the new 
motor with those of a conventional 
d-c motor. As an indication of dynam- 
ic response, the 100-hp motor, operat- 
ing in a V-S drive with regulator, can 
accelerate to 1200 rpm and decel- 
erate in 4% sec. Standard motors are 
totally protected. A variety of enclos- 
ures and cooling devices can be added 
to meet the requirements of specific 
operating conditions. Reliance Electric 
and Engineering Co., 1054 Ivanhoe 
Rd., Cleveland 10, Ohio. 


Circle No. 2, Reader Inquiry Facility, page 219 


TIME 





Tensile strength, psi 41,000 
Flexure strength, psi 64,500 
Compressive strength 42.000 
Izod impact strength, ft-lb 

per inch notch 45 
Rockwell hardness, 

(M) scale 105 
Water absorption, per cent 

24 hr at 70 F 0.002 
Heat distortion at 264 psi, F 350 
Specific gravity 1.80 


Scotchply is especially suited for the 
matched metal or plastics die method 
of molding, but can also be processed 
into its final cured state by any of the 
other common molding techniques 
Present cure time is 35 min at 330 F 
under a molding pressure of 25 psi. In 
its cured time, the material is shatter 
and water-proof, and can be sheared 
punched, drilled, polished and 
painted. 

Currently, the plastics material is 
being sold by the pound in pilot-plant 
quantities, and is supplied in sheets or 
rolls, depending on thickness. Minne- 
sota Mining and Manufacturing Co., 
900 Fauquier St., St. Paul, Minn. 
¢ e No. 3, Reader Inquiry Facility, page 219 
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DUTCH BRAND 


CLOTH TAPE 


for: SEALING @© BINDING @ HOLDING @ PACKAGING @ PROTECTING 


One of the most universal of all pressure sensitive tapes. 
Made from strong closely woven fabric, treated with water- 
proof plastic backing, usually Olive Drab in color, made 
with a quick-tack adhesive that sticks and stays stuck . . . 
#353 tape was developed to meet co Government Specifica- 
tion for protecting and sealing overseas shipments. Proving 
itself adaptable again and again to new packaging, bind- 
ing, holding and waterproofing applications, its uses have 
expanded broadly into industry where it is now a standard 
tool. Available in 60 yard rolls... all widths from 2” and 
up ... bulk packed. Order and use DUTCH BRAND #353 
Waterproof Cloth Tape. 


Always Specify the 
9UTCH BRAND LINE 


Friction @ Rubber and Plastic Electrical Tapes © DB Wire 
Connectors © Sponge Rubber e Rubber and Cork Composition 
* Rubber Cements and Molded Mechanical Rubber Goods 


IANUARY 1955 


CHARACTERISTICS: 


Color: Standard-Olive Drab; also Red, Yellow, Black 
Dry tensile strength: av. about 50 Ib. per in. width = 
Wet tensile strength: 35 Ib. per in. width 

Tear resistance: 500 grams in weakest direction 
Adhesion to steel: Av. 35 oz. per in. width 

Adhesion to backing: 35 oz. per in. width 

Moisture vapor transmission rate: 5.6 


Water penetration rate: 30.0 grams per hundred sq. in. 
24 hrs. max. 


Johns-Manville 
DUTCH BRAN 
P R o D U Cc T s 


VAN CLEEF BROS... INC. DIVISION 
TABOO WOODLAWN AVENUE CHICAGO +9 FLL 
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MAINTAINS HIGHEST 
STANDARDS OF ACCURACY 
FOR CERAMIC PARTS 








Wisconsin Porcelain Co. is well 
known as a maker of precision 
ceramic parts. On the toughest jobs 


we consistently meet the most 
exacting specifications. Newly de- 
veloped procedures make it possi- 
ble to obtain a great degree of 
accuracy Om ceramic parts. 






Over 30 years of uninterrupted 
plant operation has established our 
reputation for dependable service 
and ‘kept’ delivery promises. 


Wisconsin ceramic parts in most 
cases offer savings in material and 
production costs and superiority in 
dielectric and physical charac- 
teristics. 


Serving Electrical and Electronic 
Industries since 1919. 


WISCONSIN 


PORCELAIN CO. 


115 Market ™ 
SUN PRAIRIE, WISCONSIN 
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HIGH-SPEED 
MAGNETIC CLUTCHES 

Three high-speed magnetic clutches 
find use in electronic 
chanical control 
and servomechanisms, 
devices. Designated 


and electro-me- 
systems, computers 
and many other 
BP-542, 


Types 


PRR LEY 





eT 





BP-543 and BP-583, they have diam- 
eters ranging from 242 down to 1% in., 
respectively. The friction disk-type 
clutches are available with torque rat- 
ings from 20 in.-oz. to 125 in.-oz. Re- 
sponse time of all three 
0.005 sec to 0.025 sec, 
torque 


ranges from 
depending on 
requirements. The stationary 
d-c coils are available in ratings of 12, 
24, 48, 80 and 175 volts. 

The two smaller units, BP-583 and 
BP-543, can be supplied with the out- 
put braked to ground when de-ener- 
gized. All models feature concentric 
input and output shafts on the same 
end, making them suitable 
ing on gear trains. Ball bearings are 
used. The Belock Instrument Corp., 
14-34 112th St., College Point, N. Y. 
No. 4, 


tor mount- 





SOLENOID VALVE-PILOTED 
AIR VALVE 


Because Hi-Cyclic air valve is solenoid 
valve-piloted by full line pressure (not 
bleeder-piloted), it is capable of higher 
actuation rates and will 
shorter electrical signal, with shorter 
reaction time, than many valves of its 
type. Available are two models, BVP] 


operate on 











solenoid, 


(single 
BVP2 (double solenoid 


spring-return) and 
). Both models 
g in., % in., %s in., and 
ls in. (modified) NPT sizes, 3- or 4- 
way, for operation on d-c Voltages 
from 1.4 to 475; a-c voltages from 3.6 
to 750 volts and 25, 30, 40, 50, and 
60 cycles. 

The valves, which are equipped 
with a ‘-in. NPT electrical conduit 
outlet;.can be supplied with tropical 
and high-temperature coils, as well as 
explosion-proof housings. The Beck- 
ett-Harcum Co., Inc., Wayne Rd., Wil- 
mington, Ohio. 

No. 5, 


are available in ! 


PUSHBUTTON HAND SWITCH 
Available 


press-type 


for punch press and othe1 
machinery is an oil-proof 
pushbutton hand switch, designed to 
fit in a standard type “FS” or “FD” 
electrical outlet box. Circuit arrange- 
ment is two-circuit double-break. 
Among the features of the 
catalog listing 1PH1, is the design of 
the phenolic pushbutton, which pre- 
vents it from being accidently broken 
or knocked off; the button itself rides 
in a guide which prevents lodging of 
material under the button. The cylin- 
drical portion of the die cast aluminum 


switch, 












































cover serves as a bearing and as pro- 
tection for the button. Flutes and holes 
around and inside the collar permit oil, 
chips and dirt which may travel in- 
ward with the plunger to escape with- 
out causing the plunger to jam or bind. 
A heavy neoprene gasket provides a 
seal between the base of the switch 
and the mounting surface. A seal boot 
between the button and plunger mech 
anism seals the switching element from 
the top. 

The switching element is protected 
from interference by the lead wires by 
a cover plate on the bottom of the 
switch. Corrosion § resistant 
are used throughout. 

The 1PH1 


and one 


materials 


has one normally open 


normally closed circuit. One 
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Ex plosion-Proodf-.. ; 
Fully Extended or ~~. 
Intermediate Positions 


Illustrations showing 
use of UNYL 50 (left 
and UNY 50 (right 
unions. Extra long 


Only ONE Unit... Two Moving Parts 





APPLETON  Explosion-Pr union (UNYL 50) is used 
3 ee oe : where conduit will not 
completely new and different . . . afford an ease and flex. Standard union the 
: a : : f : , UNY 50 ed where 
simplicity of installation never before known with this conduit “gives” to per- 
type of explosion-proof equipment! : mit engaging one set 


of threads. Extra long 
Expansion adjustment is built-in! The two moving ee ee tae 
parts telescope or expand to accommodate usual thread . ae and save 
lengths. Only ¢wo tightening operations . . . each made 
separately! Smaller external diameters for convenient 
use in restricted quarters! Precision construction for laa 
absolute explosion-proof protection . .. no need to worry 
about failure to draw surfaces together .. . the union 
remains completely explosion-proof at all times, regard- 
less of its retracted or extended position! Special design Se 
guarantees positive ground at all times! 


Ul 





EXTRA LONG STANDARD 
Get acquainted with the extra quality and utility built UNYL Union showing up to UNY Union showing up to 21/32” 
; a . ; : : am 1-11/32” expansion . serves expansion . . . for installation 
into APPLETON Explosion-Proof Expansion Unions. the purpose of two conventional wherever conventional types were 
type unions! previously used! 


Write for complete details. 


Sold Exclusively Through Selected Wholesalers 





APPLETON ELECTRIC COMPANY 
1723 Wellington Avenue + Chicago 13, Illinois 
















Extension 
Reelites 







Also Manufacturers of: 


aa ais 


“ST” Series 
Liquid Tight Connectors 


Explosion-Proof 
Fixtures 





Industrial 
Lights 


Malleable tron 
Unilet Fittings 










Outlet Boxes 


Rely on APPLETON ... The Standard for Better Wiring and Covers 
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Barcol. 


Small 


} maintain tension of 
} film logs on Halliburton 
| surveying trucks 
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HR 





















































































To show underground characteristics of oil wells, graphic 
records are produced on transparent film by field trucks of 
Halliburton Electrical Well Services, Duncan, Oklahoma. 

Two Barcol type OYAZ reversible geared motors are located 
in each of the two film magazines of the log recorder and are 
connected in opposition to maintain tension on the film. These 
Barcol motors were chosen because of their ability to provide 
smooth torque at all speeds, whether driven in the same or the 
opposite direction from which they would normally rotate. 

wo Barcol type GYAZ motors are also vsed in similar man- 
ner to maintain tension on a 16 mm. film strip which records 
well depth numbers on the logs. ‘‘Plus” features of Barcol 
motors used in this application include rugged, precision-built 
gear trains . . . porous bronze bearings . . . hardened and ground 
stainless steel shafts .. . high starting torque. 

If you have a design problem involving small motors, let 
Barber-Colman engineers help you solve it with the exact 
motor for the job. 


























































































FREE DATA SERVICE ON WIDE LINE OF SMALL MOTORS 


The Barco! line includes unidirectional, synchronous, and reversible motors 
—wup to 1/20 h.p. With ond without reduction gearing—open or enclosed 
types. Expert engineering service available. Write today, tell us your prob- 
lem, ask for free dato sheets. 


BARBER-COLMAN COMPANY 


DEPT. M, 1203 ROCK STREET, ROCKFORD, ILLINOIS 
Automatic Controls - 

Air Distribution Products + 
Metal Cutting Tools + 





























Small Motors « 
Controls + 
Products « 


Industrial Instruments = « 








Aircraft 
Molded 
Textile Machinery 








Overdoors and Operators + 
Machine Tools” « 
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set of contacts breaks before the othe 
set makes. The snap-action feature o 
the switch insures against the possibil 
ity of a dead break condition throug] 
slow actuation. The switch is con 
structed to prevent accidental cross 
circuiting between the normally open 
and normally closed circuits. Pilot- 
duty rating is 6 amp (normal) and 60 
amp (inrush) at 125 volts a-c; 3 amp 
normal and 30 inrush at 250 volts a-c 
1.5 amp normal and 15 inrush at 480 
volts a-c; and 1.2 amp normal and 12 
amp inrush at 600 volts a-c. Minne- 
apolis-Honeywell Regulator Co., Mi 
cro Switch Div., Freeport, Ill. 


No. 6, Reader Inquiry Facility, page 
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FERRITE CORE HAS SIMPLE 
INDUCTANCE ADJUSTMENT 


Feature of two ferrite pot core assem- 
blies is simple method for adjusting 
coils to exact inductance values. Pot 
core D-36/22 (illustrated), and pot 
core D-25/16, are provided with slots 
into which slide inductance trimming 
strips consisting of Ferroxcube powder 
bonded to a plastic strip. The ferrite 
powder on the strip gradually increases 
in thickness as the strip is pulled 
through the air gap, decreasing the ef- 


fective gap length. An inductance ad- 
justment of from 5 to 10 per cent is 
possible. After final adjustment, the 
strip trimmer is cemented into place 
and the unused ends are cut off. 
Coils using these new ferrite cores 
have a very high Q and yet are small 
and light. Since the copper windings 
are completely surrounded by high 
permeability Ferroxcube, coils may be 
placed close together with negligible 
intercoupling. Ferroxcube Corporation 
of America, 233 East Bridge St., Sau- 
gerties, N. Y. 
No. 7, Reader Inquiry Facility, page 219 





BERYLLIUM ALLOY WIRE 
RESISTS FLEXING FATIGUE 
High conductivity is a characteristic 
of beryllium copper alloy wire desig- 
nated Silvercote No. 10 Alloy. The 
wire is composed of 0.5 per cent 
beryllium, 2.5 per cent cobalt and the 
balance of copper. It has 65 to 70 per 
cent of the conductivity of copper, 
will resist fatigue from flexing and vi- 
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The rectifier you need 
... when you need it! 


Bradley Selenium Rectifier Kits are time-savers for the design and 
development engineer. Seven different kits offer a broad choice of types, 
all complete units, all with standard commercial coding. Miniature recti- 
fiers from 1.5 ma D.C. up to 3700 volts peak inverse. Power rectifiers 
from 100 ma D.C. to 10 amperes D.C. up to 740 volts. The smallest 
rectifiers have 3/16-inch diameter plates, the largest 5- x 6-inch plates. 
There’s a type and size for every conceivable need. 

Bradley Rectifier Kits are low in cost, too. The individual rectifiers 
are all produced by Bradley’s standard, high quality production methods 
— the proven vacuum deposition process with rigid, laboratory-type 
controls. 

With Bradley Selenium Rectifier Kits on hand there’s no more waiting 
for samples — no more delayed projects. Write today for complete details 


on kits and costs, or see your local industrial electronics jobber. 


— 


BRADLEY LABORATORIES, INC., 168A COLUMBUS AVENUE, NEW HAVEN 11, CONN. 
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| bration, and is also said to withstan 
| higher temperatures than most copp: 
wire. 

No. 10 Alloy comes with a light si 
verplating that makes possible the aj 
plication of insulating materials requi: 
ing higher curing temperatures tha 
tinned wires can stand, It is availab) 
in all fine wire gages in solid or strand 
ed form. Little Falls Alloys, 194 Cald 
well Ave., Paterson, N. J. 


Only Stearns Ae oe 
Magnetic Brakes Answer VE? MINIATURE ALL-METAL 


VIBRATION ISOLATORS 


to These 20 Important Points Miniature all-metal vibration isolators 


meet the performance requirements of 
standard military specifications for 
mounting airborne equipment, includ 
ing the ability to maintain damping 
GENERAL ENCLOSURES and isolation effectiveness at extreme 


temperatures (actually tested from 
v Torque ratings range from 1 v¥ Standard through weather- 60 to 175 C). 


lb. ft. to 575 Ib. ft. covering brake proof Known as the All-Metal Series M 24 
requirements on motors from 1 5s mounts, they can be incorporated into 
hp. to 100 hp. ¥ Dust-tight, waterproof mounting bases and, because of thei 


a minute size, can also be used intern- 
¥ Underwriter’s Laboratory- 


Sani eid ien aah ad ally, as well as attached to equipment. 
PP P P They afford excellent vibration isola- 






















¢ Visual indication of lining 
wear 







J Marine service tion above I5 cps. 
¢ External adjustment for lin- Four series of mounts are available: 
ing wear (when needed) ¢ Navy service A (high impact) M-21, M-22, M-23 and M-24, all of 







| which have the same load ratings (0.9 
d Easy single-action torque 
adjustment 














¢ External manual release 


ELECTRICAL | 


¢ Operate on any AC voltage, 
J Rugged construction single, two or three phase 


ities Males eoplacomiun ¥ DC shunt or series windings 


¥ Maximum electrical safety 


¥ Operate on motor mounted at factor 


any angle 
















dv Single coil in all sizes 
¢ NEMA C mounting 


v Floor mounting 





to 3.0 lb) and performance. They dif- 
¥ Stearns mounting (Standard : ree oi “! 


f fer only in the location of the mount- 
be _mpeny motor. manylactarers) ing plate and in the number of mount- 


ing holes. 

1072 The mount contains a stainless steel 
spring, which supplies the resilience 
and deflection necessary for isolation 
in supporting the load. A formed wire 
mesh snubber cushions those shocks 
which are large enough to bottom the 
load-carrying spring. The snubber is 
effective in all directions in preventing 
the aluminum core from hitting the 
mount’s outer shell. 

Damping is obtained by friction be- 
tween the core’s inside and the wire 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY mesh cylinder. This design feature 


a eliminates any great deflection of the 
Lf wiremesh damper, preventing packing 
ae of the damper and eliminating the 

STEARNS MAGNETIC, INC., 642 S. 28TH STREET, MILWAUKEE 46, WISCONSIN height of Models M-22 and M-24 is 


problem of loose particles. Effective 
136 


Stearns fast stop, instant 
release magnetic brakes are 
specified by the nation’s leading 
motor manufacturers. For com- 
plete facts on Stearns Magnetic 
brakes and clutches, write for 
new detailed Bulletin 226-C-1. 
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Making connections to the commutator 
assembly of ‘‘Worksaver’’ lift trucks is a 
cinch in the Yale & Towne Manufacturing 
Co. plant. Instead of laborious point-to- 
point wiring, assemblers simply install a 
ready-made Carol wiring harness. This 
custom-designed assembly includes all nec- 
essary wires, cut accurately to length and 
fitted with terminals... all cabled to- 
gether into a neat, readily handled unit 
that slashes minutes off assembly time. 


QUALITY CABLE engineered for your needs 


You can be sure of top quality in Carol 
wiring harness. All wire is manufactured 
in our completely integrated wire-making 
plant. Every step, from drawing of wire 
to compounding of insulation is centralized 
under one responsibility under strictest 
laboratory control. 

Expertly engineered to individual specifi- 
cations . . . delivered on prompt schedule 

.. and priced right . . . Carol wiring har- 
ness is helping many manufacturers to cut 
wiring costs. We will be glad to talk over 
your specific problem. Write Dept. EM. 


DIVISION OF THE CRESCENT CO., INC., PAWTUCKET, RHODE ISLAND 
Serving Industry for Over 30 Years 


JANUARY 1955 































































































































































IT’S SO SIMPLE 


Now you can get highest quality, trouble-free, tubular selenium rec- 
tifiers at prices that will compete with power-hungry vacuum tubes. 

A superior production method has been perfected by Union Switch 
& Signal engineers, the original developers of copper-oxide rectifiers 
more than 30 years ago. Better selenium cells are now being produced 
with greater precision and at lower costs than ever before. 

You can snap these tubular rectifiers into standard fuse clips. Maxi- 
mum peak inverse voltage ratings vary from 36 to 9360 with condenser 
input iilter. Maximum DC current rating is 2.5 ma., though other current 
ratings can be supplied on special order. Stacks may be combined in 
series, as full-wave bridge circuits, or as voltage doublers. 

These new UNION Selenium Rectifiers will reduce the cost, the 
weight and the power consumption of any high-voltage, low-current 
circuit. What’s more, they give you the major advantage of long life and 
trouble-free operation. Call our representatives listed below or write us 
for complete information. 


Union Tubular Selenium Rectifiers 


BETTER QUALITY AT LOWER COST 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 SN PENNSYLVANIA 


NEW YORK BOSTON BALTIMORE CHICAGO ST. LOUIS LOS ANGELES 
IVanhoe 3-2424 JAckson 9-3122 VAlley 5-3431 HArrison 7-0800 JEfferson 5-7300 Clinton 6-2255 
(Hempstead) (Wethersfield, Conn.) 
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approximately | in.; of the M-21 and 
M-23, approximately 4% in. The Ban 
Corp., 700 Pleasant St., Watertow: 
Mass. 


No. 9 Ré nquiry Facility, page 21 


STAINLESS-STEEL 
LINEAR BEARING 


All-stainless-steel ball bearings for lin 
ear motion are available for shaft di 
ameters of %, 42, 34, 1, 142, 2, 24% an 
3 in. For slow and moderate speeds 
the all-stainless-steel Ball Bushings 
eliminates the need for any lubrica 
tion, and thus the exposed oil filn 
which is the major source of troubk 
with this type of mechanical motion 
They are especially useful in applica 


tions where temperature is so high that 
it will drive off any oil or grease, there- 
fore requiring dry operation. This new 
series have free-rolling characteristics 
which is said to practically eliminate 
friction. Low Friction coefficient is 
0.002 to 0.004. By selective assembly, 
extremely close and actual line-to-line 
fits can be obtained between the bear- 
ing and the shaft for applications 
where zero shake or play is a neces 
sity. 

The load-carrying outer sleeve of 
the bearings and the balls are made 
from Type 440 stainless steel which 
permits them to be hardened to 60 
Rockwell C; retainers and end rings 
are made of Type 303 stainless. Thom- 
son Industries, Inc., Manhasset, N. Y. 

No. 10, Reader Inquiry Facility, page 219 


UNMOUNTED MOTOR-SPEED 
CONTROL 
Stripped-down models of Variac mo- 


tor control are now available with rat- 
ings from 1/15 to 1% hp. All parts 
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“ina 
pillbox 


For high output torque in a miniature 
package EAD’s tiny servo-gear motor has 
been designed for applications where size 
PlATem Will aah are ]acmr Lee M OLecUaT UL 

The various RPM and torque combinations 
Cam ORLA TANTRGCo1O MONT AOlO4tm Ol acre T (Om 0 | nd to] 6S 
mounted in miniature precision ball bearings 

For instant response and maximum to 
RCL) Y(9.0-) 4m Se acrMLOLCO MS ode E-] here 


for missiles, auto pilots, instrumentation 


aalate) 


Modifications are avai 
synchronous and induction des 

EAD specializes in adapting its 
to meet unusual applications...1 
requirement 


for our ney 
aes") 


72 fe 
Ge J 


MODEL NO. 
GS3021N-1 


CHARACTERISTICS 


Input Voltage 115 _— Stall Torque 7 02. in. 
Phase 2 Rated Torque 3 oz. in. 
Frequency A400 cycles Size 1 1/g” dia. 
No Load Speed 180 rpm 2 17/64” long 
Full Load Speed 135rpm Gear Reduction 28.4 
Rotor Inertia 1.25gm.cm? Weight 41/202. 


Duty Continuous 
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Raytheon, giant in the electronics industry and long- 
time leader in transformer design, offers miniature 
pulse transformers — the last word in modern design 
— thoroughly proved under exacting performance re- 
quirements in such world-famous equipment as 
Raytheon Radar. 





























Take advantage of Raytheon’s exceptional resources 
to solve your transformer problems. Send in your re- 
quirements or write for complete information. 








mummmme I NIATURE PULSE TRANSFORMERS 
for blocking oscillator use 


AVAILABLE FROM STOCK 


These hermetically sealed, military approved pulse 
transformers are designed for universal blocking oscil- 
lator use at repetition rates from 50 to 5000 pps. 









UX-7307A and UX-7350A are identical in electrical 
characteristics, having two windings for 1000 ohms im- 
pedance and two windings to match 250 ohms. To 
cover a wider variety of applications, the windings are 
arranged differently in the two transformers. 













These units are also available in octal type tube bases 
as UX-7307 and UX-7350. Bulletin DL-K-320 gives 
complete information including typical circuits. Write for 
it. 





























RAYTHEON 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 


DEPT. 6120-EM WALTHAM 54, MASSACHUSETTS 
DISTRICT OFFICES : BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL OPERATIONS: 589 FIFTH AVENUE, NEW YORK CITY ieee La 


TYPICAL RAYTHEON TRANSFORMERS: INTO YOUR 
Plate, Filament, Pulse, Audio and R.F. Transformers; Toroids; 
Filters; Chokes; Reactors; Voltage Stabilizers; Magnetic PRODUCTS 
Amplifiers; Delay Lines; TV Deflection. and Focus Coils. 















































except the speed control element ar 
mounted on a metal chassis, with con 
nections brought out to a termina 
strip. Various circuit arrangements cai 
be used, depending on the need fo 
reversing, dynamic braking, and othe: 
requirements, but only the Variac and 
switches need be at the control point. 

The controls are general-purpos¢ 
devices for operating d-c shunt or com 
pound. motors from a-c power lines 
Advantages include wide speed range, 
high starting torque, quick reversing 
and no torque pulsation. On lathes and 
other machine tools they are used fo: 
both spindle and feed drives; on pre 
cision grinders their freedom from 
torque pulsation is said to give excel] 
lent finish, and they have provided 
jerk-free starting on winders, rewind 
and take-up drives. General Radio Co. 
275 Massachusetts Ave., Cambridg« 
39, Mass. 


No. 11, Ri 


TWO-TERMINAL SUBMINIA- 
TURE PILOT LIGHTS 
Omnidirectional visibility is a feature 
of a series of subminiature series of 
pilot light assemblies that mount in a 
single 15, 16-in. clearance hole and re- 
quire no insulating mountings. The 


socket, lamp, and all connections ar 
insulated from the mounting bushing 
with military grade phenolic. 

Two terminals are provided for the 
electrical connections. The mounting 
bushing may be grounded to the panel, 
and the integral insulation of the pilot 
light completely isolates the lamp cir 
cuit from ground. Omnidirectional vis 
ibility is afforded by the stovepipe 
shaped cap into which the bulb ex 
tends. The cap may be: non-diffusing 
(transparent); light diffusing; or com 
pletely diffusing. Clear, or any of 6 
colors may be specified, 

All metal parts of the assemblies 
Series No. 101-3830-951, are made o! 
brass with black nickel finish; white 
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Porformance- Rated’ 
INTEGRAL H.P. MOTORS ~~ 


| CES sa NEMA frames 182 and 184. | 


o match your needs 




























SMALLER — LIGHTER 


More uniform silicon-laminated steel; thinner, tougher 
‘Mylar’ slot insulation — just two of the many technica! 
developments that help make these new Century 


Performance Rated Motors so much smaller and lighter. 


BETTER PROTECTION 


New concepts of internal motor ventilation permit end 

bracket and frame design that gives far better protection 
from falling liquids and solids... still maintain 

40°C. temperature rise. 





MORE FLEXIBLE MOUNTING 


You can even have cushion mounting with these new 
Century Integral H.P. Motors — your choice of sleeve or 
ball bearings. Ball bearing motors mount vertically, 
upside down, in any position. End brackets can be rotated 
for floor, ceiling or side wall mounting. 


EVEN MORE DEPENDABILITY 


Improved plastic impregnating varnish and plastic insulated 
magnet wire provide unusual resistance to abrasion, moisture 
and heat. These new materials possess far better dielectric 
qualities. Die cast aluminum rotors are individually, 


dynamically balanced to assure freedom from vibration. 





Call Your Century Application Engineer... 


| Ask him about the new Century Performance Rated 
es | Integral and Fractional H.P. Motors. 
} 


CE-885A 





| 


Offices and Stock Points |___- a 
ae 
in Principal Cites CENTURY ELECTRIC COMPANY - 1806 Pine Street + St. Lovis 3, Missouri 
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Tough TEFLON 


replaces brittle materials for 
high frequency, high voltage, 
high temperature service 


COMPRESSION MOUNTING 
without breakage. No additional 
OLR Lm 


Chemelec Stand-Off and 


Tough, resilient TEFLON is fast 
replacing brittle glass in miniature 
components. Chemelec compo- 
nents permit compression mount- 
ing, facilitate miniaturization, 
greatly reduce assembly costs, 
withstand shock and vibration 
in service. 


e TEFLON’s superior insulating 
characteristics made these minia- 
tures possible—for high frequency, 
high voltage or current, high tem- 
perature service. 


HIGHER surface and volume re- 
sistivity. 


LOWER loss factor and dielectric 
constant. 


‘8 


rom 
U 


- 
ai 
iT 
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Feed-Through Insulators 


WIDER service temperature range 
(—110°F to +500°F). 


WON’T CARBONIZE under arcing 
or DC-plate. 


INVESTIGATE Chemelec Stand-Off 
and Feed-Through Insulators for 
superior service and lower assem- 
bly costs. 

NINETEEN STOCK SIZES, including 
sub-miniatures. Other dimensions 
feasible. WRITE for Chemelec 
Bulletin EC-1153. 
FLUOROCARBON PRODUCTS, INC., 

Division of 
UNITED STATES GASKET COMPANY 
CAMDEN 1, NEW JERSEY 


T@ia el 
STUD MOUNTING 
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FABRICATORS OF 
FLUOROCARBONS & OTHER PLASTICS 


Representatives in principal 
cities throughout the world 





nickel or chrome on order. Termina's 
are perforated for wire, and tinned for 
easy soldering. Dialight Corp., 6) 
Stewart Ave., Brooklyn 37, N. Y. 
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HERMETIC ADJUSTABLE 
THERMOSTAT 


Designed for electronic and aircraft 
applications, Series C8 electrical ther 
mostats are suitable for direct contro] 
of heaters and for temperature alarm 
or cut-off service. The thermostats can 
be adjusted by means of an adjusting 
arm which projects through the wall 
of the sealed space. They can be set to 
operate at temperatures from —100 
to 300 F, and exposed to any tempera 
ture within this range without change 
of control point. 

Shocks up to 150 g and vibrations 
of 25 g at frequencies up to 1000 cps 
will not damage the thermostats or 
change their operating point. Since the 


encasing shell is the temperature-re- 
sponsive element it provides rapid re- 
sponse, being in direct contact with 
the medium controlled. The contact 
structure and a mechanism to multiply 
the shell expansion are within the her- 
metically sealed space. 

Factory settings are ordinarily made 
to a tolerance of + 5 F. Closer setting 
by the design engineer in his equip- 
ment is feasible. Repetitive operation 
is within 1 F. Differential is about 
1 F. Contact rating is 5 amp at 115 
volts a-c. Consistent control within 
+ 3 F, is feasible with moderate loads. 
High potential test is 1250 volts a-c; 
leakage resistance is 500 megohms 
min. 

The basic thermostat has a %-1n, 
diam. and is 2% in. long. Weight, 0.04 
lb. Forms are available with mounting 
flanges, mounting brackets, and pipe 
threaded fittings. G-V Controls Inc., 
24 Hollywood Plaza, East Orange 
N. J. 
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HIGH-STRENGTH SILICONE 
RUBBER 


With tensile strengths ranging from 
1000 to 2000 psi and tear strengths ot 
200 to 300 psi, two new silicone rub 
ber compounds having mechanica 
properties comparing favorably witl 
those of synthetic rubbers are know: 
as Cohrlastic HT Molding 400, anc 
HT Extrusion 600. This toughness 


ELECTRICAL MANUFACTURING 
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o 10 hp, 110-550 


Send for your copy of the 140-page 
Furnas Electric catalog today. 
Write to Furnas Electric Company, 
ilable for main- 1024 McKee Street, Batavia, Illinois 
- or contact your nearest Furnas 
in 1 to 5 hp, sales representative. 
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Consult Mamco on your 


motor requirements! 


PLASTURBO* 
BLOWER WHEELS 


Patented molded nylon 
Plasturbo blower wheels 
reduce noise, increase 
efficiency at low cost. 
Send for stock sizes 
available. 


*T.M. registered 


Whee as 


MAMCO 


ELECTRIC MOTORS 


Mamco quality fractional horsepower universal 
and DC—only motors can power your port- 
able tools, small appliances, business machines, 
projectors, blowers, tape recorders, sewing 
machines, automotive and electronic applica- 
tions at LOW COST. 

Mameco fills your needs for universal or DC 
—only motor sets, skeleton frame or housed 
motors. Governor controlled motors also avail- 
able. Voltage ranges from 6V to 230V, up to 


SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 
wire leads. Six amp. 
capacity at 125 volts. 


MAMCO COILS 
MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 


BLOWER UNITS 


Complete blower units. 
We design and manv- 
facture to your speci- 


fications. 


APPLIANCE MFG. CO. 
RACINE, WISCONSIN 


MARI 


product 


Stainless or 
Carbon Steel 


STAINLESS 


@ Low permeability and high resistance for 
greatest efficiency. High tensile strength for 
compactness and neat appearance. Non-cor- 
rosive for everlasting life and safety. Cheaper 
than bronze on equal performance basis. 


CARBON STEEL 


@For motors under 5 HP. Fine working 
characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 


added to the inherent characteristics 
of silicone rubber for weathering, re- 
sistance to ozone, and high dielectric 
strength, expands usefulness of the 
two compounds, which are available 
in the form of sheets and molded parts, 
Connecticut Hard Rubber Co., 419 
East St., New Haven, Conn. 
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MIDGET 2-CIRCUIT 

TOGGLE SWITCH 

Handling up to 10 amp resistive at 
115 volts a-c, toggle switch, Type 
T-2104, measures 1° g in. long x 15... 
in. in diam. Switch uses the same cam- 
roller snap-action mechanism found in 
manufacturer's larger switches for mil- 
itary aircraft and other applications. 
This positive mechanism makes it im- 
possible to tease the switch on or off 
contact. The cam shape is such that 
contact pressure is strongest at the 
point of break, 


RL 


Contacts, shorting bar, and termi- 
nals are of heavy silver overlay on a 
copper base. The anodized aluminum 
housing protects the switch mechan- 
ism from dust and moisture. The two- 
circuit contact arrangement makes 
contact with two separate circuits in 
alternate positions of the toggle. For 
conventional SPDT operation a jumper 
can be added between contacts. Heth- 
erington, Inc., 1200 Elmwood Ave.., 
Sharon Hill, Pa. 

No. 15, Re 


DIRECT-READING 10-TURN 
COUNTING DIAL 


Direct-reading, high-speed dial for 
manual or servo-motor operated mul- 


titurn devices, Model 1301 Microdial 


Neste DL Edel) 
Uta sie er mer \ 18 2 


Monessen, Pa., Atlanta, Chicago, Denver, 


Detroit, Houston, Los Angeles, New York, 
Philadelphia, Portland, Ore., San Francisco, Bridgeport, Conn, 
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See where and how we mass-manufacture Small 
Gearing to uniformly fine tolerances. Folder 
contains 23 pictures of Small Gears, plant views, 
as well as Diametral and Circular Pitch Tables. 
Ask for your copy on company stationery, please! 


SPECIFY G.S. GEARING.. 


Even if the horrid reject spectre isn't breathing hot 
down your back, you'll relax more, with G.S. 
GEARING! For, it’s everlasting G.S. accuracy that 
counts. One part or a million. .every detail testing SP’, 
‘ . ; : |e A Ae 
to a degree of uniformity long considered impossible 
in the mass production of Small Gearing. x GEAR 
SPECIALTIES is everything this name implies . . SPE- 
CIALISTS . . a big, fast-growing organization, with 
men, methods and machines, developed over 38 
years, devoted to making much better Small Gearing 
exclusively! Will you join with us now, in a 
business relationship which is sure to grow more Sy 
valuable to you with each succeeding year? 
Abandon your Small Gear problems ‘ 
on our doorstep. They'll never haunt 
you again! 
VA A Ade ‘gua A444 4 ee 
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Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


SPURS © SPIRALS @ HELICALS © BEVELS © INTERNALS 
WORM GEARING © RACKS ¢ THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
























Positive, split-second stopping 
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| 

i SMOOTH, NO-DRAG STARTING 

| | FAST, NON-PLUGGING REVERSING 



































START 
STOP! OP! START STOP! 


You get them all when you specify 
Star-Kimble Brakemotors 


NOTE THE EXTRA-LARGE BRAKELINING AREA—discs machined on 
both sides to give full, positive contact—that brings a Star-Kimble 
Brakemotor and its connected load to the same sure fraction-of-a-second 
stop through millions of operations. 


NOTE THE SMALL AIR GAP between electromagnets and brake arma- 


ture disc. It assures quick brake release—allows the load to start freely 
when the motor is energized. 


COMPARE THE REVERSING CYCLE of a Star-Kimble Brakemotor and a 
motor reversed by conventional plugging. Typical figures on maximum 
starts per minute for a 5 hp motor: with plug stops, three; with the 
Star-Kimble way, ten! 


REMEMBER a Star-Kimble Brakemotor is a compact, integral unit, with a 
short sturdy shaft that's common to motor and brake. Saves space — saves 
bearing and brakelining wear. One manufacturer —one- responsibility. 





For information on design and service features, 
write for Bulletin B-501-A 


AR-KIMBLE 


MOTOR DIVISION OF 
EHLE PRINTING PRESS AND MFG. CO. 


206 Bloomfield Avenue, Bloomfield, New Jersey 
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was developed for use with Microjot 
precision potentiometers, but is suit 
able for any device rotating 3600 deg 
or less. Shaft or wiper position is in 
dicated numerically to 3 places in the 
window, with the count being dis 
played behind a_ glass-covered win- 
dow, facilitating wide-angle observa- 
tion. 

Dial may be operated manually or 
mechanically at speeds up to 100 rpm 
It indicates complete turns, tenths of 
turns and hundredths of turns. It als: 
can be used as a percentage counter 
since it indicates increments of 0.1 per 
cent. Model 1301 is calibrated with an 
accuracy of 1 part in 1000. Contro!| 
knob is tapered and fluted for easy 
operation. Finger-tip brake lever per 
mits operator to make the desired set 
ting and apply the brake with one 
hand. Dimensions: less than 2 in, in 
diam, height, 15% in. max. Borg Equip 
ment Div., The George W. Borg Corp. 
Janesville, Wis. 
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AC-DC RELAY WITH 
BUILT-IN RECTIFIER 

Four miniature germanium diodes i1 
an ac-de relay rectify a-c excitation 
signals and provide chatter-free d- 
switching action. The diodes are her 
metically sealed in the standard relay 
can, and are mounted to allow heat 
conduction through the can wall. Re- 
lays can be operated directly off the 
a-c power line, without need for larg 
d-c rectifiers. In addition, they can als: 
operate on d-c excitation of either 
polarity. 





The relay has a balanced rotating 
armature which can withstand shoc! 
accelerations exceeding 100 g, and \ 
bration in excess of 20 g from 2 
2000 cps. A magnetic circuit drives 
l-, 2-, 4-, and 6-pole ganged contact 
arms against solid-silver ball contact 
Contact bounce and arcing are held to 
a minimum. Relay is said to meet il 











Perhaps the problem of 
protection or control of your 
equipment can be solved by a | 
HEINEMANN Circuit Breaker. 


Operating on a hydraulic-magnetic, sole- 
noid principle . . . with or without inverse 
time delay ... HEINEMANN Circuit Breakers 
offer almost unlimited possibilities in ful- 
filling standard or special functions. 














Your requests for special information will 
receive prompt attention. 
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Close tolerances of protection may be ob- | 
tained by precise, fractional rating be- 
tween 10 milliamperes and 100 amperes. 









ALARM CONTACTS 


Alarm contacts are available on certain 
models to permit visual or audible signal 
on tripping of circuit breaker. 















URS Wal Teh 


A single circuit breaker may be furnished 
with two coils for operation on different 
currents. 








SPECIAL RESPONSE CURVES 


Time vs. per cent overload response curves 
may be selected to match protection char- 
acteristics to the requirements of your 
product. 

The hydraulic-magnetic principle W RITE FOR 8 U LL ET IN SW 
allows maximum flexibility for spe- 

cial applications, ratings and pro- H El N E MAN N £ LECTR i C Cc 0. 
Tse ae ots ees 99 PLUM STREET TRENTON 2. N. J. 
not employ thermal elements, set a 


tripping points are completely un- 
affected by ambient temperature. y | 
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.--One, two and three pole...10 milliamps to 100 amperes 





HEINEMANN Circuit Breakers 





JANUARY 1955 






































SERVICE 


A ey 


MOLDED 
PLASTICS 
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Send for Booklet 
describing the 
facilities of our 
Mold-Making 
Department 
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CONTACT THE 


REPRESENTATIVE 
NEAREST YOU 


| Mold-Making Is A 
| Special Skill at 


KUHN « JACOB 


A view of our extensive 


MOLD-MAKING DEPARTMENT 


Like anything else worth while, good molds 
take time to produce. To the skilled crafts- 
men in our molding department, precision 
is all important. The final result is well worth 
waiting for. 


Experience and skill combine to produce 
plastic molding of uniform excellence at 
KUHN & JACOB. Not only are the principals 
personally familiar with all phases of the 
business, but in the early days of the company 
some actually produced the molds themselves. 
Because of their intimate knowledge of the 
processes of production, there is the closest 
co-operation between the drafting room, the 
mold-making shop and the molding division. 
This assures complete satisfaction for K. & J. 
customers at all times. 


KUHN & JACOB MOLDING & TOOL CO. 


1204 SOUTHARD STREET, TRENTON 8&8, N. J. 


S$. C. Ullman, 55 W. 42nd St., New York, N.Y. 


Telephone—Penn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone—Bridgeport 7-4293 


Wm. A. Chalverus, Carson Road, Princeton, N.J. 


Telephone 1-3170J2 





ELECTRICAL MANUFACTURING 


terference-noise requirements of M{L.- 
E-6181. 

Switching networks made up of the 
relays can be provided in a custom 
package. Relay interconnections nd 
circuit components can be mounted 
internally, minimizing external wiring 
complexity and hook-up time. 

Contact currents of 4 amp with re- 
sistive load can be controlled with co 
tact life in excess of 100,000 opera- 
tions. Dry air or nitrogen can be used 
for sealing. Hi-G Inc., Bradley Field, 
Windsor Locks, Conn. 
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IMPROVED ELECTRICAL 
PLASTICS TUBING 

Improved formulation for black Tem- 
flex 105° plastics tubing, provides 
marked improvement in heat deforma- 
tion characteristics and greater resist- 
ance to “cut through.” It also provides 
increased color stability under condi- 
tions of sustained operation at elevated 
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temperatures. The excellent electrica! 
characteristics, and heat-aging proper- 
ties of the original tubing have been 
retained. Temflex 105 has been UL- 
approved for continuous operation at 
105 C. Irvington Varnish & Insulator 
Div., Minnesota Mining & Manutfac- 
turing Co., 9 Argyle Terrace, Irving: 
ton, N. J. 
e No. 18, Re 


TITANIUM FASTENER 

Hi-Shear Rivets manufactured fron 
C-130AM titanium alloy are said t 
offer 40 per cent weight saving ove! 
the same rivets in alloy steel. The) 
have a minimum shear strength of 
95,000 psi, and can replace high-heat- 
treated alloy steel Hi-Shears without 
decreasing structural strength. No pro 











WHAT'S NEW IN MOTOR CONTROL? 


Now Cutler-Hammer * * * Motor Control 





GET IT FIRST IN CUTLER-HAMMER 


in NEMA Size 2 for motors up to 25 HP” 


installs easier 


2x works better 


¥ 





Accessibility. 
Removing the wrap-around 
cover bores the entire starter 
for three-directional accessi- 
bility. It is wide open at front 
and both sides. You can see 
everything and reach any- 
thing. Wiring the storter is 
simplified and routine inspec- 
tion is made so easy and 
complete nothing is ever 
neglected. 


4x lasts longer 


a 








Unit Panel 
Construction 

The entire starter mechanism 
can be removed from its case 
by simply loosening three 
screws. With mechonism out 
of the woy, mounting case, 
connecting conduit and pull- 
ing wires is a cinch. A grect 
time saver. No skinned 
knuckles. No damoged 
starter mechanisms. 


For Control Panel Designers 
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The new Cutler-Hammer 
* x * Motor Control 
offers an array of spec- 
tacular new features to 
provide many exclusive 
advantages in circuit 
planning, compact panel 
design, better motor pro- 
tection and better con- 
trol performance. Be 
sure you have complete 
design data on this ad- 
vanced equipment. Write 
or wire today. 
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Full Three-Phase 
Protection 


Only three overload relays 
con previde positive three- 
phase protection to stop 
needless motor burn-outs and 
production interruptions. And 
only Cutler-Hommer offers 
three overload relays in 
stondord starters without the 
excessive costs and delays of 
special starter constructions. 


New Control 
Components 


All parts of the new C-H 
* %& & Storters in NEMA 0, 
1 ond 2 Sizes are available 
as components; also complete 
starters on convenient unit 
ponels. Electrical interlocks 
are available to provide od- 
ditional control circuits when 
desired. 


It is here... Cutler-Hammer * * *% Motor 
Control for your larger motors, NEMA Size 2 
Starters with the famous three stars on the 
Cutler-Hammer nameplate. The three stars 
that stand for three entirely new standards in 
motor control performance and value. Star 41: 
Installs easier. So much easier that installation 
savings often exceed the cost of the control. 
Star #2: Works better. So much better that 
this control often pays for itself many times 
over in just the production interruptions it 
avoids. Star 43: Lasts longer. So much longer 
that this control never needs maintenance care 
or expense in 90% of its uses. If you are one of 
the many users who have proved these are 
facts, not mere claims, you will welcome the 
news that your larger motors can now have 
this same control. Order Bulletin 9586, Size 2, 
today from your nearby Cutler-Hammer Au- 
thorized Distributor. He is stocked and ready 
to serve you. CUTLER-HAMMER, Inc., 1264 
St. Paul Ave., Milwaukee 1, Wisconsin. 





























Adjustable 
Sensing Coils 
Only the accurate adjustment 
of overload protection per- 
mits motors to work harder 
without damage. Now more 
important than ever with 
newer type small frame 
motors. Only C-H offers ad- 
jvstabie lood sensing coils... 
for 3% loading accuracy in- 
stead of the 10% to 12% in 

all other controls. 





New Control 

Relays 
Finest of control relays. 10 
and 15 Amp. 2-3-4-5-6 
poles. All contacts instantly 
convertible from NO to NC 
or vice versa. NO or NC 
status seen ot a glance with- 
out removing cover. New 
armored magnet coils color 
coded for voltage and fre- 
quency. 


WTVTs 





Vertical Contacts 


Now the fomous C-H dust- 
sofe vertical contacts have 
been doubly improved. New 
light-weight design cuts 
bounce to reduce arcing. Also, 
arcing is now pressure- 
quenched. Contact mainte- 
nonce core and costs are 
ended for alltime in ali normal 
motor control uses. 


New SD & 
Pushbuttons 


New standard duty pushbut- 
ton station with pilot light 
offers many exclusive fea- 
tures, typical of complete 
C-H fine. Watch soon for an- 
nouncement of the revolution- 
ery new line of C-H heovy- 
duty oil-tight one-hole 
mounting pushbuttons. 
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Ceeeeeeeeeeoeeeeeeeeeeeeee tective finish or lubrication is neces- 
sary. 
S There's one for your application 


Essentially threadless bolts, Hi- 
ME RCO] Dp SEALED MERCURY CONTACTS 
FROM 0.9 AMP. TO 25 AMPS 


Shear Rivets consist of a pin having 
high shear strength, and a malleable 
SSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSeeseseeeseseeeseeseseseeeseseeseese 


aluminum collar which is swaged into 
a groove near the end of the pin. A 
titanium Hi-Shear Rivet is said to 
weigh only 20 per cent as much as 
an AN _ bolt-nut-washer combination 
having the same strength and grip. 
Compared with aluminum rivets, the 
Rivets have greater shear strength, 
while overall weight of assemblies is 
not increased and may even be re- 
duced. 

The titanium rivets retain useful 
strength at elevated temperatures 
from 800 to 1800 F. In addition, they 
have excellent corrosion resistance, 

ONLY MERCOID OFFERS The fastener can be supplied in the 
e VISIBILITY OF CONTACT ELEMENTS same types and sizes as alloy steel 


Double Circuit, ST, 4A.-115V., 2A.-230V It can be instantly noted whether circuit is Hi-Shears being furnished to HS, NAS 


t 


TILTING TYPES MAGNET OPERATED TYPES 


\ | __ 

> Gi: 
SP-ST. 10A. 115V., 5A.-230V . 

SP-ST. 25A.-115V., 124%4A.-230V ; 


o 


Available normal position “Open Available normal position “Open” 
3 Wire SP-DT. 4A.-115V., 2A.-230V or “Closed” 1A.-115V., 0.5A.-230V., or “Closed” 5A.-115V., 2.5A.-230V. 
or 0.9A. at 24 volts or less 


Not subject to oxidation, open arcing, Manufacturing Co., 5720 Roosevelt 


pitting or sticking Rd., Chicago 50, Il. 


SP-ST. 4A.-115V., 2A.-230V e@ LONG = e No. 19, Reader Inquiry Facility, page 219 
f indefinite operation—can provide 


; a million “makes” and “‘breaks” without dete- 
yratior Oo maintenan equired ‘rec 
@e - anno semanas: Pacpsies PROCESS TIMER 


OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE aoe ee 
SP-ST. 1A.-115V., 4 A.-230V WRITE FOR BULLETIN NO. 46 INCORPORATES 


THE MERCOID CORPORATION, 4201 BELMONT AVE, CHICAGO 41, ILL PERCENTAGE TIMING 
NEW YORK, 205 E. 42nd ST. PHILADELPHIA, 3137 N. BROAD ST. 


2p on or off or customer specifications. They are 

e: © UNAFFECTED BY DUST, DIRT OR CORROSION easily driven from either end. Pheoll 
. > 
: € 


Repeat-cycle process timers that oper- 
ate continuously to turn circuits on and 
off for constant interval operation are 
now offered with percentage timing. 
\dvantages of percentage selection are 
constant accuracy in repeated opera- 
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ELECTRONIC SUPPLY GUIDE 
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1955 CATALOG 


4 Simplify and speed all 
HEADQUARTERS FOR Ta ai tae) ya ie 


ELECTRON TUBES chases. Order from the 


world’s largest stocks of elec- 
FOR INDUSTRY Te-am 
All Types in Stock struments, audio equipment, 
electronic parts (transformers, 
capacitors, controls, etc.). Our 
electron tubes, diodes and — oa slg we, Agamben 
transistors for industrial, sical ts aedeagal 
broadcast and government hel eth Ai halal la htt lal 
use. To save time and 1955 ALLIED Catalog—order from 
money—phone, write or \ Ti eal metal l-l Cet led) 


wire us—and we'll have \* for everything in Electronics. a ; re. 
; ae tion and reduction of strain on ele 
your RAYTHEON tubes on 


the way to you in just trical components. The percentage se- 
hours. RAYTHEON special- lected to maintain a uniform tempera- 


purpose tubes are always ture is set by turning the knobbed 
in stock at ALLIED ALLIED RADIO . Tr; . ; 


pointer. Unit has a time cycle of from 
for quick delivery, 100 N. Western Ave., Dept. 47-A-5 15 sec to 24 hr with a range of adjust- 


PT Chicago 80, Illinois ability for “On” or “Off” periods up to 
FREE CATALOG 94 per cent. Applications include use 


on radiant-type heaters, mixing m2 


WE STOCK all types of 
RAYTHEON special-purpose 


ELECTRICAL MANUFACTURING 
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Peek under this gleaming chromium plate 


and see func 


In adding a combination steam-and-dry 
iron to its list of electrical appliances, 
Ihe Dominion Electric Corp., Mans- 
field, Ohio, set its goals high. The iron 
had to be engineered, styled and priced 
so as to be readily salable in a highly 
competitive market. 

Costs must be kept down — without 
sacrificing quality. 


The iron must be light in weight (ac- 
tually 314 Ib.) and provide a long serv- 


ice life. 


3 it must operate unfailingly — any- 
where—on ordinary, undistilled tap 


water. 


For the housing, steam generator, filler 
tube and miscellaneous supporting 
members, BRASS was the answer — as 
it so often is Where freedom from rust, 
resistance to corrosion, workability and 
ease-of-finishing must be coupled with 


moderate cost. 


We are glad to report that Dominion’s 
choice and extensive use of Anaconda 


Brass paid off handsomely; also that 


Per al 


, BRASS at work 


we were able to give their engineering 
and production staffs an assist in se- 
lecting the right compositions and 
the most economical gages and tem- 
pers. Perhaps we can do the same for 
you? Simply write The American Brass 
Company, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 54 


ANaconnA 


the name to remember in 
COPPER « BRASS « BRONZE 
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CROSS put an end to automatic 
pencil troubles with BRASS 


Since ’way back in 1846, America’s old- 
est manufacturer of fine writing instru- 
ments—the A. T. Cross Pencil Company, 
Providence, R. I.—found out that you can 
do things with brass that you can’t do 
with any other metal. And they’ve been 
doing it ever since. 

Illustrated above in actual size are an 
even dozen parts that make up the chro- 
mium plated Cross Pencil. All, except the 
spring clip of phosphor bronze, are made 


of brass supplied as sheet, strip, wire, rod 
or tube. 


Note the multiplicity of fabricating 
operations 


from the free cutting brass 


point to the strip-wound spiral — and 


you'll come to the conclusion that brass 


gives you the most “easy workability” for 
your money. 


And the man who owns a Cross Pencil 
or Pen—is far less apt to fume or fuss. 
He’s got a writing instrument that’s tops 
in quality at a moderate price, with parts 
that resist wear and corrosion . 


. that 
won't rust, gall or “freeze.” 


Dependable brass is plentiful—and un- 
restricted. The days of substitutes are 
over. Next time the man at the drawing 


board looks up and says “What’ll it be,” 
say “Make it brass.” Better yet, say 
“Anaconda Brass.” The American Brass 
Company, Waterbury 20, Connecticut. 
In Canada: Anaconda American 


Brass 
Ltd., New Toronto, Ontario 


In the exploded view, above, is featured the pencil 
of the A. T. Cross Chromium Plated Pen and Penc 
Set. All parts, including those in the pen, are mad 
of Anaconda Alloys supplied by The American 5ros 
Company since 1913. Cross also uses the same ‘in 
side working parts’’ in two ‘‘Century’’ Pen an 
Pencil Sets in which the cops, barrels and clir 


or 
available in either sterling silver or 1/20 12K gold 
filled (illustrated above 
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chinery, testing equipment, tans, and | 
similar equipment. | 
fimer is equipped with visible dial, | 
snap-action switch with silver con- | 

tacts, and a synchronous motor. Size: 
» in. high, 3 in. wide, 3 in. deep. Ze- | 
ith Electric Co., 152 W. Walton St., | 
Chicago 10, Il. | 
No. 20, Reader Inquiry t | 


100-CYCLE MAGNETIC 
SERVO AMPLIFIER | 


Featuring l-cycle response, magnetic | 
servo amplifier will deliver up to 10 
watts reversible phase a-c output into 
the control phase of MK7 and MK8 
servo motors for reversible phase a-c_ | 
or reversible polarity d-c input. Desig- | 
nated the Type R40G10W1, the unit | 
is only 242 in. high and 2% in. in diam. | 
Weight: less than 12 oz. 





The R40G1OW1 is completely en- 
cased in a molded resin, except for the 
moisture- and fungus-proof rectifier, 
which is supplied for external mount- 
ing. It is rated for operation at tem- | 
peratures up to 85 C with normal | 
servo duty cycles. Amplifier can be 
supplied either as illustrated or with a 
built-in magnetic, transistor, or vac- 
uum-tube preamplifier. Power supply 
required is 115 volts, 400 cps, single- 
phase. Polytechnic Research & Devel- 


opment Co., Inc., 202 Tillary St., 
Brooklyn 1, N. Y. 
le No. 21, Re ry F ty, page 219 


JIC-STANDARD CYLINDERS 
Suitable for operating pressures up to | 
L000 psi, Series S cylinders can be op- 
erated by either air or oil and comply 





with both JIC pneumatic and _hy- 
lraulic standards. U-cups seals used 
i the piston and the rod have flexible 
lips to assure positive sealing at low 
lr pressures and heavy web sections 

strength required for sealing pres- 
sures up to 1000 psi. Piston rod seal 
and rod wiper are mounted in a single 
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NO. 6 IN A SERIES ON ASSURED POWER CONTINUITY 


- - - -~-Why you must insist on a two position, 


inherendy interlocked, single coil, mechanically 
locked automatic transfer switch 





Properly designed transfer switches must maintain one of two positions: 


1. NORMAL CLOSED, EMERGENCY OPEN. 2. NORMAL OPEN, EMERGENCY CLOSED. 


Should both circuits be closed, a short circuit from system to system would develop. Should 
both circuits be open, obviously the load would be disconnected from the power supply. 


Warning! Any transfer switch providing a 
possibility of both normal and emergency 
contacts being open, or both being closed is 
a source of danger. It can produce the iden- 
tical condition of power outage which the 
installation is designed to prevent — with 
subsequent panic, accident or theft. 


ASWVA -designed double throw Auto- 


matic Transfer Switches provide only two pos- 
sible positions—and are inherently interlocked. 
ASCO Transfer Switches assure power 
continuity. 

The design simplicity of a single coil — the 
positive action of mechanical locking offer 
further assurance of continuous power. High 
contact pressure minimizes contact I?R losses. 
Power outages caused by vibration and other 
accidental contact openings are eliminated. 


ASVA Automatic Transfer Switches are 


of single coil construction and are mechan- 
ically locked — two more reasons why ASCO 
Automatic Transfer Switches assure power 
continuity. 


Compare. Then insist on an ASCO Automatic 
Transfer Switch. 


A Am. 


1. ASCO NORMAL POSITION — MECHANICALLY 
LOCKED. Coil (C) de-energized. Compression spring 
fully extended. Rotating weight (W) at rest. Angular 
placement of connecting linkages locks weight and main 
contacts firmly in position. Movable and _ stationary 
circuit control contacts (A) are closed. 


ASCO CHANGEOVER ACTION — Solenoid core moves 
into coil compressing spring instantly. Connecting link- 
age lifts rotating weight, breaking main contacts. Cir- 
cuit control contacts next open solenoid coil circuit. 
Kinetic energy continues the motion imparted by initial 
solenoid pull. Eccentric cam on weight raises the yoke 
(Y) which rotates contact shaft, 
















2. ASCO EMERGENCY POSITION MECHANICALLY 
LOCKED. Kinetic energy, accelerated by stored energy in 
compression spring, moves weight into final position. 
Movable and stationary contacts (B) are closed. Coil is 
again de-energized. Angular placement of linkages 
again locks weight and main contacts firmly. The return 
of normal power causes counter operation, 


For more complete information write for the other ad- 
vertisements in this series—and for Publication 502 which 
explains how to select Automatic Transfer Switches. 


Automatic Switch Co. 


393 Lakeside Avenue 








* Orange, New Jersey 
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GEAR REDUCTION 





RATIOS 
















Gear Reducer 


MINIATURE PERMANENT MAGNET D.C. MOTORS 


Instrument 
Servo Motor 


(W DIEH L offers this Instrument 


Servo Motor with a Gear Reducer attrac- 
tively priced for commercial applications in 
five different ratios. Either the motor, gear 
reducer or both can be quickly replaced 
avoiding costly down-time. The spur gear 
construction insures good efficiency. 


SERVO MOTOR SPECIFICATION 
Output (Watts) 





Frequency (Cycles) 

Poles 

Reference Phase (Volts) 

Control Phase (Volts) 

Reference Phase (Watts) 

Control Phase (Watts) 

Control Phase Impedance (Ohms) 


Our engineering staff will gladly help you select the 
motors best suited to your specific requirements. A 
request on your letterhead will bring you a copy of 
Technical Manual No. EM-0155 describing Diehl 
Servo Motors and related equipment. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 


DIEHL MANUFACTURING COMPANY 


Ele 


Finderne 


rical Division of THE SINGER MANUFACTURING CO 


Plant, SOMEGVICLE, WN J 













cartridge, easily removed to repla 
seals or wiper. Newly designed cus) 
ions prevent internal damage and « 
cessive noise at high speeds. The ¢ 
inders are offered in bore sizes from |'+ 
in. to 8 in. and in 7 different mounting 
styles as standard items. Any strok: 
length is available, many from sto 
The S Series can be furnished with 
hardened rods, special mountings, and 
required Hydro-Li: 
Manutacturing Co., 5772 Pike R 
Rockford, Il, 

No. 22, | 


modifications. 


ADJUSTABLE TIME-DELAY 
RELAY 


Supplied in a 2.2 in.-diam aluminum 
housing, 4%-in, long, adjustable tim: 
delay relays feature a large calibrated 
dial with a positive detent. Accuracy is 
| per cent; one model, adjustable from 
2-30 sec, is calibrated in 0.2-see incr 
ments. Calibrations are on the perin 
eter of the dial. 





Designed for use on 24-29 volts d- 
unit contains manufacturer's 5600 Si 
ries chronometrically governed moto: 
Standard electrical connection is t 
screw terminals, but solder type can 
also be supplied. A flange is provided 
for panel mounting with the dial o1 
the front of the panel. 

Designed for military applications 
unit weighs 1% lb (approx). The A. \V 
Haydon Co., 232 North Elm St., W 
terbury, Conn. 

No. 23, F 


TUBE SOCKET FOR 
PRINTED CIRCUITS 
tube socket for 
circuit application utilizes twin wafers 
supporting contacts with vertical t 


Laminated printed 
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‘ING BOTTLENECY™ 


Your Bruning Man 
Can Save You 


SPACE, TIME, MONE 


UnitSystem Saves Space, 
Lets You Build for the Future. 


UnitSystem is a systematic plan for filing drawings and 
records according to use. You combine and arrange in 
an interlocking stack exactly the units you need to 
meet your individual re quirements. You build higher 
stac ‘ks to save floor space. You add units as your 
requirements change. 


UnitSystem Saves Time, 
Provides Greater Protection. 

Drawings are easier to file and find, are better protecte d, 
because they are filed in units especially designed for 
them by size and use. The Shallow- Drawer Unit with 
special tracing lifters makes any active tracing easily 

accessible without damage to companion tracings 
Vertical Filing Unit with index binders and compres- 
sors keeps active small sheets straight and upright 
‘ i a without wrinkling or tearing. Five-Drawer Unit 
} H provides ideal storage for semi-active or inactive 

drawings and records by groups or projects. 

Learn how Hamilton’s versatile UnitSystem can in- 
crease your space and operating efficiency. Your near- 
by Bruning filing specialist will analyze your filing 


needs and submit his he ‘Ipful recomme sndations with- 
out obligation. 


America's Largest Supplier of Engineering and Drafting Equipment 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois 


Charles Bruning Company, Inc. 
Sr 4700 Montrose Avenue Chicago 41, Illinois Dept. 809 


sane? . . . . 
Please send me information on Hamilton UnitSystem, 


Name aa Title 


Company 


File units for roll tracings are available. Individ- Address__ 
val trays protect each roll from dirt, tearing, 
and crushing. TR ieovitienneson __County 
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In addition to the standard indicator lights illus- 
trated, Hetherington produces many adaptations 
and “‘specials” for military as well as commercial 
needs. Write for details on any type. 


EDGE-LIT PANEL MOUNTING 
Series L2000 
Designed for MIL-P-7788 panels. 
Sturdily constructed with integral 
molded-in terminal and snug-fitting 
plastic lens that will not vibrate 
loose. Easy to mount. Write for 
Hetherington Bulletin L1. 


REGULAR PANEL MOUNTING 
Series L1000 
Combines exceptionally small size 
and light weight with durable con- 
struction. Unaffected by heavy shock 
or vibration. Effectively sealed 
against moisture. Terminal is molded 
into the assembly. Write today for 
Hetherington Bulletin L1. 


maximum dependability 


shecily 


HETHERINGTON 


INDICATOR LIGHTS 


"“PUSH-TO-TEST”’ INDICATORS 
Series L3000 
Widely used in military aircraft and 
ideally adapted to many industrial 
uses. Bulb is lit by pressing spring- 
mounted plastic lens button. Sup- 
plied with or without silicone rubber 
boot for moisture protection. Write 
for Hetherington Bulletin L1. 


SWITCHES 
WITH BUILT-IN LIGHTS ... 
in a variety of types and switching 
arrangements save weight and panel 
space. Write for Hetherington 
catalog. 


HETHERINGTON, INC. 
SHARON HILL, PA. 


West Coast Division,8568W.Washington Blvd., 
Culver City, Cal. 
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minals, which snap into individual 
holes in the circuit panel. This per- 
mits printing of jumpers on circuit 
panel to connect different pin posi- 
tions. Static load tests indicate that 
this socket, properly dip-soldered 

to a multiple-hole pattern in a printed 
wiring panel, will withstand a force 
10 times normal tube’ withdrawal 
force—with the printed circuit base 
material fracturing before failure of 
terminal connections. 

Sockets are available in seven- and 
nine-pin types and can be used either 
with or without tube shields. The 
can be furnished in most grades of 
sheet phenolic and polyester fiber glass 
insulating material. Methode Manu 
facturing Co., 2021 Churchill, Chi 
cago 47, Ill. 

No. 24, Ri 


MINIATURE LOW-VOLTAGE 
REFERENCE SOURCE 
Wired into circuits like other compo 
nents, self-contained a-c operated low- 
voltage regulated d-c packs provide a 
source of d-c voltage reference or d- 
power for magnetic amplifiers, transis- 
tor equipment, vacuum tube biasing 
and other constant-voltage applica- 
tions. Included in the line of minia 
ture power packs are CW5, 10, 15, 20, 
Designated Transpac, their design 
features include line isolation, full- 


wave rectification using germanium 
junction diodes, cold-cathode gas-tube 






















regulators and high-efficiency filtering. 
Units are said to be insensitive to ex 
tremes of supply frequency variation 
and require no warm-up time; transi- 
ent response is said to be excellent. Al! 
models are housed in transformer-typ¢ 
housings and are potted to resist shock 
and vibration. 

Standard models are available for 
either 60- or 400-cycle operation. 
Choice of d-c output voltages available 
includes 5, 10, 15, 20, 25, and 30 volts 
at a maximum current of 15 ma. Out- 


put voltage is constant within + 2 per 
cent for 105-125 change in input. Out- 
put regulation is better than + 2 pet 



















CUSTOM MOLDED RUBBER PARTS Insula- 
tors, bushings, grommets, vibration mounts, valves 
and other precision mechanical rubber parts are 
produced by Minnesota Rubber’s exclusive injection 
molding process to give you exceedingly close di- 
mensional tolerances. We formulate rubber com- 
pounds to meet high dielectric requirements as well 
as special low and high temperature performance. 
Quality control is a “must” at Minnesota Rubber. 





yj g ’ 


n SILICONE RUBBER Insulator bushings, O-ring 

, seals, connector seals, aircraft parts are produced 
by Minnesota Silicone Rubber Company, an affili- 
ate of M.R.&G., where high quality silicones are 
molded to the highest industry standards. Minnesota 
Rubber’s long experience in this highly specialized 
field gives the electrical industry an extra develop- 
mental “tool” in working out silicone rubber 
problems. 


MINNESOTA RUBBER 





RUBBER BONDED TO METAL Drive wheels, 
cam wheels, pump impellers, diaphragms and other 
precision rubber parts where metal reinforcement 
is needed long have been a specialty of Minnesota 
Rubber. A separate division of the company pro- 
duces these precision parts to customers’ exact re- 
quirements. We develop special compounds for high 
abrasion resistance as well as other special charac- 
teristics. 


of? 


SEALS O-ring seals, U-cups, V-rings are pro- 
duced by Minnesota Rubber in a complete range 
of standard sizes. The Quad Ring, a new “revolu- 
tionary” seal, exclusive with Minnesota Rubber, 
finds many new applications in the hydro-electrical 
field. Seals by Minnesota Rubber are the product 
of our injection molding process which eliminates 
the “flash” of conventional molding and insures 
consistently high quality in production. 
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Quality control is all important at Minnesota Rubber. Repeated inspection 
assures you of consistently high quality coupled with the economies of modern injection molding. Check the 
1 coupon below and send for free samples and more information on these products. 


1 am interested in (© Custom molded rubber 











parts (© Silicone rubber (© Rubber bonded to 
n. metal (© Seals © Sub-miniature rubber parts 
le NAME 
ts 3632 Wooddale Ave. FIRM 
t- Minneapolis 16, Minn. ADDRESS : : 
of Phone West 9-678 1 CITY_ = __ ZONE 
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Now Aluminum Nut Users are Getting 
Lower Prices and Highest Precision ! 
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; / ppeCision You have been Looking for | 
hh : 
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Forty-nine years of nut manufacturing gives us the 
specialized know-how and exclusive technique neces- 
sary to give you the finest aluminum nut you have ever 
bought at any price. Let us show you the cost-cutting, 
assembly-speeding benefits you buy when you specify 
and order “FISCHER TURNED” ALUMINUM 
NUTS. 
































HEXAGON ALUMINUM CAP NUTS, 

HEXAGON ALUMINUM OPEN END CAP NUTS, AND 
HEXAGON ALUMINUM MACHINE SCREW NUTS 
The Meat: | Mee Le Se oe 


Send for Samples 


























of the sizes you need. You’ll find 








that for price, precision, and de- 
livery you can’t beat FISCHER! 


IPS TYD SPECIAL MFG. CO. 


446 MORGAN ST. 
CINCINNATI 6, OHIO 


Western Union—TFI Bell System Teletypewriter Cl-448-U 
Telephone WOodburn 1280 










































ELECTRICAL 


cent for load change O-full load. Ri)- 
ple is less than 0.2 per cent. 
The 400-cycle models are 134 x 1’ 
x 2%4 in.; weight, approximately 12 07 
The 60-cycle versions are 23% x 234 x 
234 in.; weight, approximately 20 07 
Electronic Research Associates, In: 
715 Main St., North Caldwell, N. J. 
No. 25, R ry F t ‘ 


100-AMP CIRCUIT BREAKER 


Designed to bridge the gap between 
the present molded-case 225-amp 
frame circuit breaker and the 600- 
amp model, Type KL molded-case 
400-amp-frame circuit breaker meas 
ures 9 in. wide, 15% in. high and 5!2 
in. deep, including handle. Designed 
for use in motor controls and other 
applications, it is a thermal-magnetic 
circuit breaker with quick-mad« 
quick-break operating mechanism. In- 
terchangeable trip units provide con- 


tinuous rating versatility from 125 to 
100 amp. Common trip operation is 
retained and over-current on any pole 
kicks out all poles simultaneously. 

Extra auxiliary devices—shunt trips 
undervoltage trips, auxiliary and alarm 
switches—can be mounted inside the 
breaker case. Factory-calibrated and 
sealed, models are available  witl 
ratings from 125 to 400 amp; eithe: 
two or three-pole; 600 volts a-c o1 
250 volts d-c, 25,000 amp maximum 
interrupting capacity. I-T-E Circuit 
Breaker Co., 19th and Hamilton Sts 
Philadelphia 30, Pa. 

e No. 26, | 


PUNCHING-GRADE 
PHENOLIC LAMINATES 
Three new NEMA grade_ pheno! 


laminates, characterized by outstand 
ing strength and ease of fabricatio: 
include grades 11562, 11563, an 
11564. Grade 11562 (NEMA Grade | 
can be punched cold to 1/16 in. an 
sheared cold to 3/32 in. It is said t 
have a uniform appearance and po 
sesses high dielectric strength. Gra 
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An thing You May Need in 
PE-WOUND CORES 


RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
... 4-79 MO-PERMALLOY ... 
SUPERMALLOY . . . MUMETAL 
... 4750 ELECTRICAL METAL... 
and SILECTRON. 


RANGE OF SIZES 


Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are made in twenty-seven standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 
cores—are manufactured to meet 
your individual requirements. 
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RANGE OF TYPES 


In most of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard tape thicknesses: .012”, 
004”, .002”, .001”, .0005”, or 
.00025”, as required. 


For complete details, write for Bul- 
letins TC-101.A and SC-107. 


Let us help with your core prob- 
lems for Pulse and Power Trans- 
formers, 3-Phase Transformers, 
Magnetic Amplifiers, Current 
Transformers, Wide-Band Trans- 
formers, Non-Linear Retard Coils, 
Reactors, etc. 


ADDRESS DEPT.EM-51 


wa&D 5465 



















Electric Lawn Tri 


CUT COSTS 
and keep sales moving at a 


FAST CLIP 


Cutting grass along walks and drive- 
ways is a rugged job—even for a 
machine. Manufacturers of lawn 
trimmers have used our “‘Custom- 
Built Motor Service” to great ad- 
vantage. Scruggs Motors were de- 
signed to their specs . . . and com- 
plete satisfaction! 


New plant facilities enable us to 
expand this service. And offer 
faster service, wider scope and 
lower pricing. 


THE 





How ll aan helps 9 


leading manufacturers of 


You can stake your reputation on Scruggs Motors 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 


mmers 





May we help you develop a better 
Power Tool? Fan or Blower? 
Heater? Electrical Appliance? 
Whatever your fractional horse- 
power application may be, a ver- 
satile Scruggs Universal AC-DC 
or Shaded Pole AC Motor can 
be built to your requirements. 


Sample motor furnished on request. 
We'll send you a Scruggs Motor 
built to your specs. Write today 
for Data and Performance Chart. 
Immediate Service! 


a COMPANY 


Festus, Mo.—A Dozey Corporation Subsidiary 


high electrical and chemical strengt), 
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11563 (NEMA Grade XXP) features 





It can be sheared cold up to and in- 
cluding 1/16 in., and punched cold 
under 1/16 in. Advantages of Grade 
11564 (NEMA Grade XXXP), suitab\ 
for high frequency applications under 
severe humidity, include excellent 
hot punching qualities, mechanical 
strength, and _ uniformity. General 
Electric Co., Coshocton, Ohio. 
rcle No. 27, R t 





FLEXIBLE ELECTIC 
HEATING ELEMENTS 

Capable of continuous operation at 
temperatures in excess of 400 F and 
under pressures above 100 psi, stand- 
ard electric heating elements are avail- 
able in the form of flexible blankets 
or strips as thin as 0.100 in. or less. 
They also offered with a 


are per- 









forated stainless steel backing, for 
ease of mounting or where reduced 
flexibility is desired. Insulation used 
contains silicone rubber and Fibe: 
glas cloth. Resistance variation is in 
finite throughout a wide range; tol 
erance is +7 per cent. Elements are 
available in a variety of sizes from 
1 x 1% in. overall, to 24 x 42 in 
Electro-Flex Heat Inc., 516 
St., Hartford 5, Conn. 
e No. 28, R« 











Asvlum 


PLANETARY GEARMOTOR 
Subminiature 
etary 


aircraft-quality 
reduced 


plan 
motor measures 
% in. in diam and weighs as low as 


gear 










5 oz. The package consists of a SS 
Motor-Mite permanent-magnet  d- 
motor and a system of precision-ma 
chined planetary gearing. Overall 
length varies from 2% in. to 3 11/16 


REDESIGN TO SAVE 
TIME AND MATERIAL 


Examine the designs of all of your prod- 
ucts and machines. No doubt you can use 
retaining rings on axles and in housings— 
not only to save assembly time, but to save 
weight, parts and space. 


Many manufacturers have not only in- 
creased their profits but have also im- 
proved their products by using these high- 


an electronic coupling 


grade rings, fabricated in various metals. 
Their uses are varied—ranging from 
heavy-duty engines and drill presses to 
toys, gadgets and small parts of articles 
made of metal, wood or plaster. 


Don’t pass up opportunities to increase 
your profits; let our engineers consult 
with you. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY 
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MILWAUKEE 2, WISCONSIN 








in., depending on speed reduction ra- 
tios. Nineteen different standard re- 
duction ratios are available. 

Units can be furnished with speed 
governors for applications requiring 
close speed control; however, overall 
length must necessarily be increased 
to include this feature. Standard 
mounting flanges o1 custom-made 
flanges can be supplied. Separate ra- 
dio-noise filters are also available. 

Unit is designed to meet all appli- 
cable military specifications, including 
high- and low-temperature require- 
ments and protection against environ- 
ment. Globe Industries, Inc., 1784 
Stanley Ave.., Dayton 4, Ohio. 

No. 29, | 


APPLIANCE SAFETY SWITCH 
Tip-over safety switch for heaters and 
other portable electric appliances, the 
Stemco ‘Tip-Off, is mounted inside 
the base of the appliance with a single 
bolt or rivet. A pin, or similar device, 
projecting through the appliance base 
presses against the lower contact 


Za vs 
eT 


= =x 
= oo 
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spring to close the contacts. Whenever 
the appliance is overturned, or lifted 
from the floor, the contact spring 
opens the contacts to switch the unit 
off. The stainless steel] contact springs 
have spot welded silver contacts. 
Stevens Manufacturing Co., Inc., 69 
S. Walnut St., Mansfield, Ohio. 
No. 30, 


MAGNETIC STORAGE DRUM 


Designed for digital computers and 
data-processing systems, Wharf Mark 
Ill Storage Unit has capacity for 
8193 words of 32 binary digits, over 
250,000 bits. It has two hundred and 
fifty-six heads, mounted in eight col 
umns. The heads have individual ad- 
justment and are easily removed and 
replaced separately. Writing current 
required is 0.8 amp at the head of 


Got A Small 
“Black Box” 
Crammed full 
of Electronic 
Equipment? 


> 
~ 
~ 
~ 
~ 
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THE PICTURE 


The Model "°M’’ ACRO »nicro-switch 


Unsurpassed in all these ways... 


REPEATABILITY 

FUNGUS PROOF 

VIBRATION RESISTANT 

LOW CONTACT RESISTANCE 

TEMPERATURE RANGE + 165° F. to -90° F. 
DIMENSIONALLY STABLE AT ABOVE TEMPERATURES 
WIDE RANGE OF OPERATING FORCES 

CLOSE MOVEMENT DIFFERENTIALS 


The type ““M” is only one of several thousand Acro-Mu snap 
action switch specifications. Write today for full information . . . 
or ask for free field engineering counsel on your switch problems. 
Write for data sheet M-1. 


“The Biggest Line of Little Switches” 
ACRO SWITCH 
CRO “i085 


COLUMBUS 16, OHIO 
Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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AIR CONDITIONING 


sPeciFics CORNISH Service wires 


Because — Their STYLISTS demand 
Cords which can be made in 
colors to match the all-important 
decorator styled cabinet colors. 

Because — Their ENGINEERING De- 
partment values the close toler- 
ance and consequent faithful 
performance of these Cords, de- 
signed with the co-operation of 
the CORNISH technical staff. 

Because — Their PRODUCTION De- 
partment finds that they possess 
the essential qualities which fa- 
cilitate easy and efficient assem- 
bly. 

Because — Their PURCHASING De- 
partment appreciates not only 
the economical cost of these 
sturdy U-L approved Wires, but 
also the services rendered by 
CORNISH personnel. 


One of REMINGTON’s nationally advertised Room models... CORNISH-equipped 


2 ‘ 
Cornish GMM... as REMINGTON and dozens 


of other top-flight appliance manufacturers do! 
Our engineering and designing facilities are at your command... 


the trickier the problem, the better we like it. 


You can be sure with CORNISH! 


UIA ae Co 


50 Church Street New York 7, N. Y. 


@ATLANTA BOSTON BRIDGEPORT @CHARLOTTE @CHICAGO @CINCINNATI CLEVELAND 
@DALLAS DENVER DETROIT KANSAS CITY @LOS ANGELES @MINNEAPOLIS @PHILADELPHIA 
PITTSBURGH @ROCHESTER @ST. LOUIS @SAN FRANCISCO @SEATTLE 


@ Stock carried 
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duty, |i 
structure 


® | 15-20 milliamp at the input of tl 
Type T3 transformer. Normal writiy 
pulse is 1-2 microsec wide. Unit 


| intended to be driven directly by 


ong* | 1/6-hp induction motor; bearing sj 
Parts by the Million . - « | tem is designed for a maximum spec 


lation 
of 6000 rpm, which gives a digit rat 250% of 
of 1000 ke per sec. we 
Drum diameter is five in., dru aw i 
| length is 8 in. Mounting flange dian 
| is 7.5‘in.; overall length, 12 in. Vert 06-302 | 
| cal mounting position is recom _ 
| mended. Weight, 25 Ib, approx (6-315 
IMTRA Corp., 58 Charles St., Can C6422 
| bridge 41, Mass. 
rcle No. 31, R 06-33 
' Type No. 
SELF-TAPPING SETSCREWS 06-40 
Self-Tapping setscrews are available ae 


in full range of sizes down to as small 
as No. 2 x 3/32. In addition to being 
self-tapping, Setko setscrews are self- 
aligning and self-locking, yet easily 
removable. Feature is that the cutting 
thread extends only around the top or 

























Shavings 
ore gathered 
in the slot 


slotted section and offers two cutting 
edges, which enables it to cut on both 
sides of the hole; the shavings, instead 
of accumulating below, are gathered 
| in the slot. It can be supplied with 
| any type of setscrew point. Set Screw 
& Manufacturing Co., 112 Main St 
Bartlett, Il. 

e No. 32, Re 









to Your Specifications 


BI-DIRECTIONAL 
Resistance-wire hooks, rods, bushings, lampsocket buttons, ferrules, STEPPING SWITCH 


switch bases, insulating beads—all types of small LAVOLAIN 
porcelain parts are produced in volume to close tolerances on auto- 
matic machinery to reduce your costs and help maintain your pro- 
duction schedules. LAVOLAIN, highly resistant to thermal shock, is 
used in many types of heating devices. It has high dielectric and 
mechanical strength and does not absorb moisture. 





Bi-directional stepping switch, Type 
SS, is used for differential counting 


Name your problem. We'll be 
glad to work with your engineers, 
Samples sent on request. 


PORCELAIN COMPANY 


41 Muirhead Avenue «+ Trenton 9, N. J. 


jejg/7z Fee 
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COMMERCIAL GRADE 
AUDIO COMPONENTS 


UTC CG audio units provide exceptional reliabil- 
ity at moderate cost. Units are fully compound 
sealed in rugged drawn cases and cover all audio 
applications from hum bucking input units to 
high level modulation transformers. 


‘COMMERCIAL GRADE 
POWER COMPONENTS 


AGERE, 
CG power components are conserva- 
tively designed for long, continuous 
duty, life. Their rugged mechanical 
structure is matched by high insu- 
jation safety factors permitting 
b 250% applied voltage tests. 





















































































Me” Application —_ High Volt. DC Volt. DC ma. Filaments _ Type No. _ Application Pri. imped. Sec. imped. 
(6-301 Plate 580-530-300-0 475/425/ 420 CG-131 interstage, 1 plate to 1 grid 15,000 135,000 3:1 ratio 
__-300-530-580 250 CG-132 interstage, 1 plateto2 grids 15,000 135,000 CT 3:1 ratio overall 
5 06-302 Plate 950-750-0-750-950 760/610 360 CG-134 input, line to 1 grid humbucking 50, 200, 500 80,000 
— 400-300-3500. “a _ CG-137 Mixing 50, 200, 500 50, 200, 500 
. . : - 50, 200, 500 
(6-315 Bias Tapped for any DC voltage from 15 to 100 volts within 6%-250ma 6-140 = Output, Triode plate 15,000 ae 
422 Power 435-365-0 — 125 5V-3A, 5V-2A, 19 Ou Triode:6L6, 5881 6,000/10,000 500, 200, 16, 
ts . 365-495 7 e-AVET-3A C6-10 Output GV, Trioder6L6, 588 000/10, es 
Bias 125-0-1 - 5A - : 560,200, 16, 
(6:33 Filament 2000V Test 500V working _ 6.3VCT-4A ae — 8, 5, 3, 1.5 
induct. Henries DC Resist. Test CVP-1 Varimatch outputs for P.A. 3000, 5000, 6000, 7000, 500, 200, 16, 
Type No. Application atrated DC ma. Ohms DC ma. Voltage 12 watts 8000, 10,000, 14,000 8, ae am 
7 Filter Chok 10 110 200 1750 CvP-2 Varimatch output for P. A. 3000, 5000, 6000, 7000, 500, , 16, 
aa Filter Choke 30 400100 1750_ 30 watts 8000, 20,000, 14,000 so oo 
(¢48¢ ‘Filter Choke 50 2260 50 1750 CVM-O Varimatch modulator, 12 watts 500 to 20,000 30, 0 














RUGGED, RELIABLE TRANSFORMER COMPONENTS 


INDUSTRIAL 
APPLICATIONS 


FOR 








650 others in 
our catalog B 



















STEPDOWN 
TRANSFORMERS 


These autotransformers are a conve- 
nient means for adapting 110/120 
volt appliances to 220/240 volt cir- 

ts. Units come with 6’ cord and 
female receptacle. 


LINE VOLTAGE ADJUSTERS 
WITH METER 


The perfect answer to abnormal or fluctuating line 
voltage. Adjust switch so meter reads at red line and 
you know your equipment is working at correct volt- 
age. 
















































































Type Sec. Wet. 

No. Primary Voltages Volts Watts L w HH sLbs. 

____ Application R-78 60, 70, 80, 90, 100, 110, 120, 130, 140 iis: oe 7 4 4% 6 
R41 _ 85 watt capacity R-79 60, 70, 80, 90, 100, 110, 120, 130, 140 115 300 7 4 4& 9 
R42 125 watt capacity R-80 60, 70, 80, 90, 100, 110, 120, 130, 140 115 600 10% 4 4% 13 
R43 175 watt capacity R-81 60, 70, 80, 90, 100, 110, 120, 130, 140 115 1200 10% 4 4% 21 
R44 250 watt capacity 3% ~ 3% 3% - 6Y2 R-83° 160, 170, 180, 190, 200, 210, 220, 230,240 230 150 #7 4.4% 6 
R45 500 watt capacity 4% 3% 45% 12 R-84 160, 170, 180, 190, 200, 210, 220, 230, 240 230 = 300=S 7 4 &% 93 
R46 1200 watt capacity 638 3% 45 “18° R-85 160, 170, 180, 190, 200, 210, 220, 230,240 230 600 10% 4 4% 13 
7) 2500 watts, no cord 1012 4% 6% 30 R-86. 160, 170, 180, 190, 200, 210, 220, 230, 240 230 1200 10% 4 4% #421 











ISOLATION 
TRANSFORMER 


Excellent units for isolating line 
noise, AC-DC sets, etc. Full elec- 
trostatic shielding . . . 6’ cord 
and female receptacle. 































































Type 

No. Rating L WwW H Lbs. 
R-72_ 40watts 2% 25 38 4 
“R73 100 watts 3% 3% 3% e 
“R74 250 watts 4% 3% 45% 12, 
"R75 G6OOwatts  . 6%, 3% 456 ~ 20° 
“R76 1200watts 8% 4% #5% 30 
“R-77.—~—«-2500 watts Se ars Se Oe 70 

(no-cord) 





UNITED TRANSFORMER CoO. 


SPECIAL UNITS TO YOUR NEEDS...SEND US YOUR SPECS., FOR PRICES, 


150 Varick Street, New York 13, N. Y. * EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. 


CABLES: “ARLAB” 
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CONTROL circuit aa 
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...on your 


CONTROL CIRCUIT TRANSFORMERS! 


it Assures HEVI DUTY Quality in a transformer 
Including These 4 Outstanding Features . . . 


% LOW REACTANCE. Interleaved windings give excellent volt- 
age regulation at low power factor, high inrush loads. 


xe COMPACTNESS. Saving valuable panel space, this Hevi 
Duty Transformer is able to do a better job than many 
larger transformers. 


% HIGH DIELECTRIC STRENGTH. Coils impregnated with acid 
and moisture resistant polymerizing varnish. 


% TESTED to NEMA and ASA Standards. 


Terminal Connecting Type available in sizes from 30 VA to 10,000 VA. 
Complete information showing regulation curves, impedance char- 


acteristics, mounting dimensions, and other engineering data in 
Bulletin T-5111. 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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remote selection under control of in 
pulses, and as a digit-storage regist 
in automatic computers. A compact 
stepping motor normally equippe:i 
with a four-level 12-position bank an 
wipers, the switch shaft is rotate: 
either clockwise or counter-clockwis: 
in 10-deg increments under contr 
of two electromagnets. Wipers mov 
when the coil is energized and canno 
be positioned between steps. 

Limit switches are provided to sto, 
the switch at the end of the ban} 
travel. Interrupter contacts are avail 
able for self-stepping and for interlock 
to protect against partial steps. The 
stepping motors without the wipers 
can be used for the positioning o! 
servo-motors or potentiometers. Coils 
are available for d-c voltages up to 120 
volts; various bank combinations can 
be furnished up to the four-level 
maximum capacity. Sterling Engineer 
ing Co., 54 Mill St., Laconia, N. H 

No. 33 t 






SOLDERLESS LUGS 


Produced from 100 per cent pure ele 
trolytic copper, two-hole collar solde: 
less lugs, VT and LO, are available in 
6 sizes tor wires ranging from 14 to 
1000 MCM. Both lugs offer secure 


mountings where close spacing must 

be maintained and where connectors 

must not turn and come into contact 

with each other. Ilsco Corp., 5745 

Mariemont Ave., Cincinnati 27, Ohio 
No. 34, 


MINIATURE TOGGLE SWITCH 
Precise repeatability for over 100,000 
cycles is feature of miniature toggle 


MANUFACTURING 












ek 
--. cost of the projector will be returned 
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and Die Dept. 





SUBJECT: Report of Savings through use of KODAK CONTOUR PROJECTOR in 


Tool Inspection 


% 


‘ 


1-This report covers the period from June i through 30. \ 

2-During this period, a Kodak Contour Projector was used to check \ 
circular form tools; flat drills, taps, and special cutters receiyed 
from suppliers; and board samples. 4 

% 

\ 

< 


3-The following table summarizes direct labor savings in man hours 
effected by replacing manual inspection with inspection on the Cont 
Projector. Time required for manual inspection is estimated on the 
basis of past experience with these parts. 


Direct Labor, 


Optical Insp. 


Savings 
(In man hrs.) 


Direct Labor, 
Manual Insp. 


Parts Checked 


Circular form 

tool Be vocsednewenkessna oe hourgec<cikeooes 90 HOUTS ss 0 < 00-300 hours 
Flat drills, taps, 

special cutters......--375 hours.........65 hours......310 hours 


Board Samples. eoccscceee250 hours.cccocessSO hours -160 hours 


nnn aneenisa 


Total man hours saved......770 


l-Without savings cited here, three additional men would have been 
required for these inspections. In addition, use of the Contour 
Projector has reduced the possibility of error and resulted in mo 
consistent checking. 


5-RECOMMENDATION: 
duplicated each 


Based on the knowledge that these savings can 


mo; 










he fact we are now checking with one machine only 
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{ work suitable for the projector. Assuming man hour 
Ato those already effected, cost of the projector wil) 
irect labor savings within a three-month period 


more about how optical gagin 


@ copy of the illustrated booklet Cee nnn, ani Sue 


Projector.” 


EAST 
MAN KODAK COMPANY, Special Products Sales Division, 


the KODAK CONTOUR PROJECTOR 







“The Kodak Contour 


Rochester 4, N. Y, 





per spring, all parts of the togg 


Trouble-Free 400 Cycle” Power Supplies |». 0%: 1 bestim on 


with American Electric 


CT 
Most rotary electrical equipment is subject 
to wear...in windings, slip rings, brushes, 
springs or other working parts. But here’s 
an alternator with NO WEAR POINTS 
other than two ball bearings! Even these 
are grease-sealed; lubricated for life. 
With American Electric’s exclusive Inductor 
Alternator design you can forget mainte- 
nance, forget trouble! Write for details and 
power ratings. 

* Also available in other fixed frequency ranges 
or in variable frequency models. 


FEATURES— Low Harmonic Content, Compact 
Design, Quiet Operation, High Power Factor. 


IM Teale 


with 


COR rt 
TTA 


This is the complete rotat 
ing member of an American 
Electric Inductor Alte: 
with 2 bearing common- 
shaft motor drive. Note ab 
teh MET OM aT Se 
brushes etc. Ball Bearings 
Fle mili) erat am Leh 


Here’s how the American Elec- 
tric Inductor Alternator is built. 
Note all windings are station- 
ary. Output is taken directly 
off stationary windings. Even 
the excitation is fed to a sta- 


| actuator are made of stainless ste« 

The switch component consists of th 
E4-3 MIL approved basic switch. |t 
is available in normally open or noi 
mally closed SPST and SPDT. Rating 
is 5 amp, 125-250 volts a-c or 4 amp 
30 volts d-c resistive. Electro-Snap 
Switch & Mfg. Co., 4218-30 W. Lak 
St., Chicago 24, Il. 


Circle No. 35, Reader y Facility, page 


MIDGET THERMISTOR 


Midget thermistor with fast response 
and excellent stability at high operat 
ing temperatures, are feature of Type 
L 118 thermistor, a  glass-coated 
ceramic element less than 0.018 in. in 
diam, with 1-mil-diam platinum alloy 
leads. It can operate at a maximum 


tionary winding (center coil)! 


continuous temperature of 300 ( 
where it is extremely stable, and is 
useful even up to 400 C with good 
eC stability. 

tance eae “ a The thermal time-constant of the 
sensing unit is 1 sec in still air; even 
faster in liquids. One milliwatt will 
heat the thermistor more than 10 C 
above the ambient temperature in still 
air. Thermistor Corporation of Amer 
| ica, Metuchen, N. J. 

rcle No. 36, f f 


dbedhaetraana liars Many Model Variations: 
PORTABLE DESIGNS 

? ring C - f 
for laboratory, ground, Si de ceunetiaciaall 
production, missile 
and all other high fre- 


quency uses. 


Ce stati mele teh ell tere 
e Variable Speed Driving Units 


Fixed and Variable 
Frequency Models! 


2 Bearing Com- 
mon Shaft Motor- 
Alternator Set. 


| MINIATURE POTENTIOMETER 
Miniature low torque precision po 
tentiometer, Model 36000 has an ac 
curacy of +0.1 per cent for linear and 
0.25 per cent for sine or similar fun 


Completely Portable 
Motor-Alternator Set. 


Also Manufacturers of 
High Frequency Revolving 
Field Alternators, 
Miniature Electric Motors, 
A. C. Industrial Motors, 
Motor Driven Blowers & Fans 





4811 Telegraph Road, 
Los Angeles 22, 


ELECTRIC MOTORS 


TRADE MARK » 


California 


Division of American Electronics Inc. 


FIELD ENGINEERING REPRESENTATIVES: Atlanta « Boston « Buffalo * Chicago * Dayton « Fort Worth «| 
Kansas City * Miami « Minneapolis * New York City « Rochester « Seattle « Silver Spring (Md 


s é y e St Louis °| 
Syracuse « Tampa ¢ Montreal « Toronto « JOE DAVIDSON & ASSOC 


Los Angeles « San Francisco 
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AIRCRAFT-QUALITY 
ALLOY STEELS by 


Mionvfacturers and subcontractors find 
Newport Steel a most dependable and eco- 
nomical source for highest quality aircraft 
alloy steel in plate, sheet and strip, including 
the popular chrome-molybdenum AISI 4130. 
Long famous for clean, sound, chemically 
accurate alloys, Newport today supplies 
ever-increasing tonnage for planes, guided 
missiles, Jato rockets and other vital defense 
products. All made on modern facilities, to 
exact specifications of government and 
manufacturer. From the heart of America’s 
fastest-growing industrial area, Newport 
offers highest quality and prompt delivery. 
Re el velo . 


PRODUCTS OF NEWPORT STEEL Low-carbon 


Hot-Rolled Steel in Coil Hot-Rolled Pickled Sheets cold-rolled 
Hot-Rolled Pickled Steel in Coil Electrical Sheets steel sheets 
Electric Weld Line Pipe Alloy Sheets and Plates 
Hot-Rolled Sheets Roofing and Siding 
Galvanized Sheets Eave Trough and 
Galvannealed Sheets Conductor Pipe ‘ 
Colorbond Sheets Culverts cold mill. 


will soon be 
available 
from our new 


CORPORATION 


NEWPORT, KENTUCKY 


YOUR CONFIDENCE !8 JUSTIFIED WHERE THIS FLAG FLIES 
































MAKE YOUR COIL WINDING 


| Li bo add IIe es 
















































































® No sharp outside edges 
to cut wire 

® Has full rigidity and 
physical strength 

® Permits winding coils 
to closer tolerances 

®@ No need for wedges to 
tighten wire 

. — faster stacking 
of wound coils 


































































































































ae 
COMPACT..... 


28 volts @ 100 amps 
Seen ta EVEL 


SPECIFICATIONS 
DC OUTPUT: 24-32 Volts at 100 
amperes 

AC INPUT: 230 or 460V. 
3 phase, 60 cycles 


VOLTAGE REGULATION: + 1/2 %: (a) 
from no load to full load; (b) from 


























10%, 














































Write for Bulletin MA 154. 
letterhead) for free subscription to technical 
periodical PERKIN POWER SUPPLY BULLETIN. 













Mamas eee Ue 


345 KANSAS ST. EL SSE CALIF. * ORegon 8-7215 


. also write (on company 


SQUARE ( 
INSIDE 
CORNERS 


NEW “PARAFORMED” PAPER ay s 


SPIRAL WOUND 
NOT DiE FORMED 


£10% 






ANY SIZE—SQUARE OR RECTANGULAR 
Entirely new technique in tube making developed 
and perfected by PARAMOUNT now for the first 
time solves many coil winding problems, yet costs 
you no more! Hi-Dielectric. Hi-Strength. Kraft, 
Fish Paper, Acetate, Red Rope or any combination 
wound on automatic machines. Produced from 
stock arbors or special sizes engineered for you. 
Write on Company letterhead for Stock Arbor List of over 2000 sizes 


PARAMOUNT PAPER TUBE CORP. 


612 LAFAYETTE STREET, FORT WAYNE 2, 
Manufacturers of Paper Tubing for the Electrical Industry Since 1931 


INDIANA 





24-32 Volts DC; (c) for 230 (or 460) 
Volts 
RESPONSE TIME: 0.2 seconds 
RIPPLE: 1% rms. WEIGHT: 250 Ibs. 
DIMENSION: 25” long x 15" deep x 
15" high 
Price: $1,149.00, including meters & cabinets 
PROMPT DELIVERY 
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tion. With an initial length of 0.8 
max and an increase of 0.35 in. p 
extra section, instrument may be o 
tained with a resistance value fro 
200 to 50,000 ohms. Nonlinear fun 
tions and dependent 
individual requirements. Maximu 
linear and functional resolution 
0.034 per cent. Starting torque is 0.05 
in.-oz max for one section; 0.03 in.-co7 
for each additional potentiometer s« 
tion. Design permits Model 36000 to 
function accurately from —50 to 90 ¢ 
It has been constructed to withstand 
vibration of 10 g to 500 eps, and shock 
to 60 g. Mechanical rotation is cor 
tinuous; electrical rotation is 358 deg 
max (360 deg continuous on precious 
metal wiping surface). 
anisms, Inc., Halesite, L. 
No. 37, | 


ranges are 


Gyromech 


ee 


FASTENER HAS 
PRE-ASSEMBLED NEOPRENE 
WASHER 
Multi-purpose 
piece 


with a one 
metal washer-head and assem 
bled neoprene washer is designed for 
use in preventing leaks, protecting 
surfaces, absorbing shock and_ stop 
ping squeaks. When the fastener, 
called Tuff-Tite, is seated, an under- 
cut in the washer head traps and con 
trols the flow of the neoprene at the 
outside edge, forming a water- and 
air-tight seal. On appliances, Tuff- 
Tite permits tight seating without 
marring porcelain enamel and other 
surfaces. 


fastener, 


cA tis 
vetge® 


Neoprene washers can be pre-as 
sembled and applied to self-tapping 
thread-cutting, drive, 
other types of screws. The 
are available in stainless, 
alloy steel, as well 
ferrous materials, such as aluminum 
and copper. Screw diameters smalle: 
than No. 6 (0.140 in.) are not re 
ommended. Flat, concave or conve 
surfaces present no obstacle, becaus 
the neoprene washers will flow in an 
direction to conform with the contours 
of the surface. The conical design ©! 
the neoprene washer helps lock th: 
neoprene to the threads of the 

tener and actually forces neopret 
into the hole and around the thread 


machine and 


fasteners 
carbon and 
as in many non 
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Yes, years of leadership in designing and producing 
small motors make FASCO your first and best choice 
when you specify a motor rated anywhere between 
1/500 and 1/6 H.P. Because Fasco makes .. . or can 
and will make . . . the motor that’s exactly right for 
your application. What’s more, Fasco standards 

of quality, dependability and long life match your 
own. You'll pay no more . . . often less. So whenever 
the need arises for F.H.P. Motors, we invite you 


to CONSULT FASCO ... FIRST! 


aR, p ' FASCO \NDUSTRIES, INC. 
MOTORS & ROCHESTER 2 NEW YORK 


This new Catalog gives com- 
plete data and specifications 
on Fasco F.H.P. Motors 
ranging from 1/500 to 1/6 
H.P.—two, four and six 
shaded pole types. A copy 
is yours for the asking. 


JANUARY 1955 























| insuring a water-tight and _ air-ticht 
seal. Townsend Co., New Brighton. 
Pa. 


Circle No. 38, Reader jiry ¢t ity 


BREAK-OFF SCREW 
Break-off thread-cutting screw | 
| been designed for forming a stud in 
cored hole of die castings, and thus 
simplify attachment of the die-cast 
piece to another object. Applications 
include fastening of refrigerator name- 
plates and decorative escutcheons 
The screw, which can be hopper-fed 


Three New 
AC Servo 
Ty pes aaueu 


4 from power screw-drivers, is driven 
Available INPUT NO. 1 C) into the untapped cored hole until 
ee 


INPUT NO. 2 it bottoms. Torque is then increased 











and the upper portion of the screw 






















including the head twists off at a 
STANDARDIZED - aaLiaae tadaemonneins necked down section of the screw. 
. SERVO SYSTEMS Supply: 115 volt 400 eps. This leaves a protruding stud on 
AND OTHER Power output: 3.5, 6, 10, 18 watts which a nut can be easily threaded. 
STANDARD TYPES Sensitivity: 1 volt AC The head portion may be designed 
FOR AUTOMATIC ee an rea e for re-use in a different type of appli 
owest Cost — Qmailest Size atic : ~NTOO ‘3 ; ois 
imate it For further information requeft Form $493 “ag Me ay vo ag Bigg 
In addition to new te ee” ge wae aes 
lines illustrated, @ MAGNETIC PRE-AMP + Chicago 39, Ill. 
many standard and HIGH GAIN MAGNETIC AMPLIFIER rcle No. 39, Ré 
— Plifie mag- Supply: 115 volt 400 cps. 
netic amplifiers are w tout: 15, 20 watts ; a io Ee i 
available for appli oe SMALL WIREWOUND 
cations involving Response Time: .008 to .1 sec. CONTROL 
automatic control. Highest performance — All magnetic ee ee 
¢ 2 } esignate oe;ries iwers 8- - Cl ro! 
CUSTOM DESIGNS — is distinguished from previous Series 
FOR SPECIAL @ TRANSI-MAG*: TRANSISTOR + 43 by an improved wiper arm that 
REQUIREMENTS HIGH GAIN MAGNETIC AMPLIFIER ' 


. Supply: 115 volt 400 or 60 cps. 
~ Us design Power output: 2, 5, 10, 15, 20 watts 
and engineer Sensitivity: .08 volt AC into 10,000 ohms 


Response Time: .01 sec. 
complete porve Fast response at high gain 
or automatic For further information request Form $499 
control systems (400 cps.); Form $497 (60 cps.) 


MAGNETIC 
AMPLIFIERS - INC 


Telephone: CYpress 2-6610 
632 TINTON AVE., NEW YORK 55, N. Y. 













*TRADE NAME 








AFFILIATE OF 
THE GENERAL 
CERAMICS 
CORPORATION 
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stock LIST 
nd Brass Prot 


ee iy Carte 


4 


4 
a fv ~ 
LCi» 


_ Copper * 


CONTACT YOUR NEAREST HUSSEY WAREHOUSE 


PITTSBURGH 19, PA. ST. LOUIS 3, MO. 
2850 Second Avenue 1620 Delmar Boulevard 
Telephone: GRant 1-3650 Telephone: CEntral 1-9192 


CLEVELAND 3, OHIO CINCINNATI 2, OHIO 
5318 St. Clair Avenue 424 Commercial Square 
Telephone: UTah 1-3838 Telephone: MAin 2832 


NEW YORK 13, N. Y. PHILADELPHIA 30, PA. 

140 Sixth Avenue 1632 Fairmount Avenue 
Telephone: CAnal 6-6326 Telephone: STevenson 2-4311 
CHICAGO 18, ILLINOIS 

3900 N. Elston Avenue 

Telephone: COrnelia 7-2234 
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VECO T. hermistors, too, 


CUii do tii 


These tiny metal oxide components 
are virtually unlimited in the meas- 
urement and control functions they 
can perform in electrical circuits. 
Because their principal character- 
istic is extreme sensitivity to thermal 
changes, they can be used in temper- 
ature measurement and control, 
switching, voltage surge protection, 
flow measurement, fire detection, 
gas analysis, liquid level gauging, 
time delay control; power measure- 
ment, overload protection, voltage 
regulation, automatic gain control, 
temperature compensation, etc. 


Trade 


most anything! 


Che big name in thermistors is 
VICTORY, which has done the 
most to develop and improve these 
elements. “VECO” thermistors as- 
sure you of the utmost in quality, 
uniformity and dependability. 

+ 

To learn more about VECO ther- 
mistors and their uses, write for 
Experimenter’s Kit No. M-168 of 
6 thermistors and 1 varistor, with 
suggested circuitry, $5.00 postpaid. 

Also available, 36-page Data 
Book, $1.00 (free if requested on 
business stationery.) 


Victory 
Engineering 
Corporation 


Springfield Road, Union, New Jersey 
Tel. Murdock 8-7150 


THERMISTORS 
VARISTORS 


TEMPERATURE 
SENSING DEVICES 


ELECTRONIC AND 
THERMAL CONTROL 


url INSTRUMENTS 


contacts the edge rather than the side 
of the resistance winding. This con- 
tact allows higher resolution, more 
intricate tapers and closer tolerances 
in overall resistance and linearity. Ad 
ditional feature: terminals are direct}, 
fastened to winding, insuring low con 
tact resistance. Collector and terminal 
are now in one piece, eliminating riy 
ets as mechanical tasteners and Cur- 
rent conductors. Stop is integral with 
base instead of in the cover, insuring 
a more positive stop, and leaving no 
holes in cover for dust. moisture, and 
oil to enter. 

Series 43c is available in standard 
ohmages from 1 to 50 kilohms, with 
electrical tolerance of +5 per cent, 
and independent lineariy to +2 per 
cent. It is rated at 2 watts. Taps and 
various tapers are available. Clarostat 
Manufacturing Co., Inc.. Washington 
St., Dover, N. H. 

No. 40, 


AIRBORNE POWER PACKS 


Six available models of power packs 
for airborne use have an input fre 
quency of 400 cycles and output 
ranges from | to 25 kv d-c. Tempera 
60 to 85 C; unit 
can be operated in any position. Rip 


ture range is from 


ple on all models is less than | pei 
cent; regulation, less than 5 per cen! 
per milliamp. Output terminal whil 
small provides adequate flashover fo 
operation at 50,000 ft. Plastic Capaci 
tors, Inc., 2511 W. Moffat St.. Chi 
cago 47, Ill. 


No. 41, | 


CYLINDER FOR 500 Ps! 
OIL SERVICE 


Designed for 500 psi (max) oil servic: 
or 200 psi on air, Power Drive cylin 
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You can depend on C.T.C. coils to 
give a steady, star performance. They 
won’t go dead despite threats of tem- 
perature, climate or vibration. And for 
very good reasons — 

The mounting stud of every C.T.C. 
coil is fastened to the ceramic body ina 
special way that does away with weak- 
nesses of ordinary coil fastenings. This 
special fastening makes C.T.C. coils 
vibration-proof. What’s more, their 
tightness is preserved in hot, cold, dry 
or damp weather. All C.T.C. coils are 
precision-made, of course, to meet in- 
dividual specifications — and to meet, 
or better, government specifications, as 
well. And continuous quality control is 
maintained. 

As a result, you get a guaranteed elec- 
tronic component — custom or stand- 
ard — whose performance you can de- 
pend upon. 

Precision-made C.T.C. components 
that benefit from C.T.C. high quality 
standards include terminals, terminal 
boards, capacitors, swagers, hardware, 
insulated terminals and coil forms. For 
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all specifications and prices, write 
Cambridge Thermionic Corporation, 
453 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers con- 
tact: E. V. Roberts, 5068 West Wash- 
ington Blvd., Los Angeles 16 and 988 
Market St., San Francisco, California. 


Slug Tuned Coil Data: Single layer or pie type 
windings to your specifications. Forms of quality 
paper base phenolic or grade L-5 silicone im- 
pregnated ceramic. Mounting studs are cadmium 
plated brass; ring type terminals are silver plated 
brass. All units include slugs and mounting hard- 
ware. One style (Type C) available with retaining 
collars of silicone fibreglas which permit 2 to 4 
terminals. Windings can be coated with resin 
varnish, wax or lacquer. 


New CST-50 variable ceramic capacitor surpasses 
range of capacitors many times its size. Stands 
only '%2” high when mounted, is less than 4” in 
diameter and has an 8-32 thread mounting stud. 
A tunable element of unusual design practically 
eliminates losses due to air dielectric giving large 
minimum to maximum capacity range (1.5 to 


12MMFD). 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 








BROADCAST 
MILITARY 
MINIATURE 
COMMERCIAL 


Where fine audio quality is 
essential, for private, com- 
mercial or military equip- 
ment, you can depend on 
CHICAGO high fidelity trans- 
formers for distortionless 


sound reproduction. 





a 






CAG 


ULTRA-LINEAR 
HIGH FIDELITY 


Output Transformer 


This “‘super-range’’ transformer, specifically 
designed for ultra-linear Williamson amplifier 
circuits, is typical of the many high fidelity 
transformers available from CHICAGO. : 

Amplifier frequency response, with the BO-18, 
is flat from 20 to 60,000 cycles at 20 watts out- 
put. Ata 1 watt listening level, the BO-13 is flat 
from less than 10 cycles to beyond 200,000 cycles. 

Intermodulation distortion, measured at 60 
and 7000 cycles, 4:1 ratio, is less than 3° at 21 
watts. Total harmonic distortion is below 0.1, 
measured at 1000 cycles, up to 21 watts. 

The BO-13 is housed in a compact, seamless 
steel case measuring 34,” x 3!'4_" x 4!l4_" high. 
CHICAGO’s famous “‘sealed-in-steel’’ construction 
provides maximum shielding and full humidity 
protection. 


BO-13 




























der features sealed-in lubrication aid 
adjustable cushioning (optional). Ava il- 
able bore diameters are: 1%, 2%, 3. 
and 4 in. The stainless steel piston 
is ground and polished to give thie 
rod seal, bearing and wiper longer 
life. The rod wiper, and extra-long, 
self-lubricating bronze bearing protect 
the finish on the piston rod and as- 
sure maximum strength. The gland, 
which consists of the wiper, Oilite 
bearing and self-compensating pack- 
ing, can be replaced without disman- 
tling the cylinder. Other features in- 
clude use of rust-proofed precision 
mechanical seamless steel tubing. The 
Power Drive cylinder can be used 
with interchangeable mountings—foot, 
flange, pivot, clevis or trunion. In- 
dustrial Actuators and Controls Div. 





National Pneumatic Co., Ine., 125 
Amory St., Boston 19, Mass. 
No. 42, Reader Inquiry Facility, pace 
















THREADED TAPER PIN 


Design of threaded-end taper pin per- 
mits its use as a locating or aligning 
pin, or for mounting units which re- 
quire Occasional removal or replace- 
ment. Pin can be quickly inserted into 
a blind tapered hole. Threads fit 
standard size nuts; by turning the 
nut, or by leverage, jacking action 
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CHICAGO CATALOG 
CT-554, 
listing complete 
electrical and 
physical specifica- 
tions on over 500 
CHICAGO trans- 
formers. Available 
from your CHICAGO 









ae hai a , (Ge) distributor or from 
CHICAGO Bulletin 33 lists performance o\ z) Chicago Standard 
curves and other useful information on ae ‘mer Cer 
the BO-13. Write for your FREE copy, ad 4 


or get it from your CHICAGO distributor. 


Ua a 


3501 ADDISON STREET ° 







CHICAGO 18, ILLINOIS 


poration. 


EXPORT SALES: 
Roburn Agencies, Inc. 
431 Greenwich Street 
New York 13, N. Y. 
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can be applied to remove the pin 
from the blind hole. The fastening 
device is suitable for any dowel pin 
or taper pin application where a 
blind hole is involved. It can be fur- 
nished in any length or diameter, 
tapered % in. to the foot, in various 
metals, turned or centerless ground 
finishes. John Gillen Co., Inc., 2540 S. 
50th Ave., Cicero 50, Ill. 

No. 43, R ry F 
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MINIATURE HERMETIC 
TUBE SOCKETS 

Hermetically sealed miniature socket 
extends only %6 in. above, and less 
than 3s in. below the chassis, includ- 













Heres How 








ITS 


Helps Give 
Built-In Low Cost 


To YOUR Equipment 











Oil HOLE 
COVERS 








This model is designed to fit into 
a simple drilled hole. Ideal for 
use on small motors, generators, 
starters and light machinery— 
for dependable oil hole protec- 
tion at moderate cost. Larger 
sizes frequently used as filler 
caps on tanks or reservoirs. 
Style R—No. 305. 


OlL 
CUPS 





Accurately machined from a 
solid brass one-piece forging, 
this oil cup permits safe, de- 
pendable application of lubri- 
cant at very low cost. Used 
widely on motors and small ma- 
chinery requiring side oiling. 
Style L—No. 1202 


FORGED BRASS GAUGES 


Heavily constructed in a single 
piece from forged brass — this 
gauge is also drilled 
to permit generous 
j oil passage. Avail- 
able in many stock 
sizes—-and in spe- 
| cial heights and 
'] lengths. For depend- 
4 able service with 
the greatest econ- 
gj omy. Style FG— 
No. 4204. 
















SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 
through sight 
glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 
ble oil supply. Non-breakable. 
Tops in convenience and de- 
pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 
mvdalve 
j permits 
‘extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
} racy and convenience 
at a moderate price. 
Style PF—No. 4290. 
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GEAR 
CASE 
GAUGES 





This oil gauge plug permits in-. 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar. 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


GITs BROS. MFsc. Co. 
The Standard For Industry For Almost Half A Century 


1840 South Kilbourn Avenue 
Chicago 23, Illinois 


Clip this page for handy “rough reference” 


SEALE 


covers the field 
in commutators 


FROM CRANES 
to 
VACUUM CLEANERS 


Whether yeur motor requirements 
cell for a large industrial applica- 
OL Ue mil 
appliances, you'll find a Kirkwood 
Cemmvutetor to serve your needs 
and seve you money. 


We heve over 1000 standard 
designs of molded core or steel 
core type commutators ranging 
in size from 9/32” to 50” dia- 
meter...so check with Kirkwood 
before designing a new motor. 


Our engineers will be glad to 
work with you on special applica- 
tions. Send us your prints for 
sit oe 


WRITE FOR CATALOG NO. 3 


Pot 
a a 


Dy 
® 
bs 


he KRKWOOD 


COMMUTATOR COQ. 


Over 10,000,000 now in use. 


4855 West 130th Street 
Cleveland 11, Ohio 


ing solder-type terminals. Made in 7- 
and 9-pin miniature sizes (Models 
M-730, respectively), the sockets make 
it possible to seal components for high 
altitude or other uses, and also to 
replace tubes without breaking the 
seal. Sealed chambers may be pres- 
surized, evacuated or filled with sili- 
cone oil or inert gas. Minimum in- 
sulation resistance is 10,000 megohms. 
Shell and terminals are hot-tin dipped 
for ease in solder’ng; beryllium cop- 
per contact sleeves are heat-treated 
and heavy silver-plated; internal mois- 
ture seal is effected with a silicone 
compound. Unit will withstand tem- 
peratures from 65 to 200 C. The 
7-pin socket is conservatively rated at 
1600 volts rms; the 9-pin socket, at 
2000 volts rms. The insert is glazed 
Steatite. Livingston Electronic Corp., 
Livingston, N. ! 
No. 44 


BUSHING FOR ELECTRICAL 
CONNECTIONS 

One-half-in. size bushing for electrical 
connections is designed with a flared 
skirt for easier starting and deep-cut 
threads which permit maximum tight- 


ening with the fingers. It has promi- 
nent raised lugs for final setting with 
a screwdriver. A smooth curled throat 
protects wire insulation from cutting 
or abrasion. National Electric Prod- 
ucts Corp., 140 Stanwix St., Gateway 
Center, Pittsburgh, Pa. 
No. 45, | 


TOROIDAL INDUCTORS 


Having a tolerance of +1 per cent, 
standard and subminiature toroidal in- 
ductors are available in stabilized and 


non-stabilized models, with frequency 
ranges up to 200 ke and inductance 
values up to 50 henries. Subminiature 
toroidal inductors include four types 


Gibsiloy UW-8 copper-tungsten 
contact assemblies used in 
General Electric Size 1 oil-im- 
mersed starter. 


CONTACTOR LIFE 
DOUBLED 


CUT ol ae) 


TCD 


copper-tungsten contacts 


‘ 


General Electric Size 
1 oil-immersed con- 
tactor used in Size 1 
oil-immersed 
starter. 


General Electric 

tests showed 

that fine silver 

contacts used sat- 

isfactorily in G. E. air contactors 
were subject to excessive wear 
when applied to oil-immersed 
starters. To overcome this 
trouble, General Electric tested 
copper-tungsten Gibsiloy UW-8 
in their Size 1 oil-immersed 
starter and found it provided 
more dependable service, longer 
life and less maintenance. 

In fact, the efficiency of Gib- 
siloy UW-8 contacts doubled 
the life of the contactor. 

Gibsiloy UW-8 withstood the 
severe and confined arcing in the 
starter Operation, with very little 
erosion, 

Similar advantages of Gibsiloy 
UW-8 can be enjoyed in tap 
changers, other starters and oil- 
immersed apparatus. Write for 
information, and let us help solve 
your electrical contact problems. 
The same experience in design- 
ing and producing electrical 
contacts which provided Gib- 
siloy UW-8 for the G. E. starter 
is available to you. 

Gibson Catalog C-520 is yours 
free. Write for it. 


CONTACT GIBSON FIRST 
[ibsiloy 
EEL Sant tee id | 


8349 Frankstown Ave., Pittsburgh 21, Pa. 
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NIG) Stra Rolie? Busing: 


LOWER PRODUCTION COSTS 4 
IMPROVE PRODUCT QUALITY /~ 
ELIMINATE GROMMETS, 
WIRE KNOTS & 
EXCESSIVE 
LABOR... 
and Solve the problem \ som 
of Cord & Cable failures er 


TYPICAL HEYCO APPLICATIONS 
HEYCO SR-2P ! HEYCO SR-3P 


annie And with standard Heyco Adapter Clips you can 
FROM anchor wires & cables to knock-out boxes, too! 
DUPONT 
NYLON 


ad 


@ Nylon Heycos are easily applied: atories and Canadian Standards Asso- 
1. Place Heyco on wire; 2. Snap Heyco ciation. Send us the sizes of wires you 
into chassis hole. Heycos have full are using and we'll gladly mail you free 
approval of the Underwriters’ Labor- samples for testing on your products. 


SEND FOR YOUR SAMPLES, TODAY! 
‘é HEYMAN MANUFACTURING COMPANY 


ea KENILWORTH 11, NEW JERSEY 


i 


CHASS1S——>} 


HEY MAN !...Say HEYMAN 


ELIMINATES STRAIN ON TER 
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electric resistance alloys 


because ee Bias ss 

























































































































STAMFORD, CONNECTICUT 



















































resistivity is high — 812 to 872 ohms per circular mil foot 
at 20°C. Less wire used. 

lighter weight (more feet per pound), and per pound price 
itself is low. 

total savings up to 50%. 
for supported elements use Kanthal... 
long life in appliances, furnaces (air and neutral atmospheres), 
ignition systems, relays. .. . Thermocouple protection tubes. 
KANTHAL D & DS — 1150°C (2102°F) KANTHAL A — 1300°C (2372°F) 
(DS — Higher Creep Strength) KANTHAL Al — 1350°C (2462°F) 
for stability in precision equipment and resistors... 
use KANTHAL DR its temperature coefficient is low 
(+.00002°C between —50° and +150°C), and it has a low 
thermal EMF to copper. Fine gages available, all types of insu- 
lation. 


for temperatures up to 3000°F... 
use KANTHAL SUPER II, a revolutionary sintered metal fur- 
nace alloy. Long life, no aging, fewer controls. 


save 12% on nickel-chromium elements 

Use NIKROTHAL 8 (80/20) and 6 (60/16) .. . recommended 
for suspended elements in appliances, furnaces (reducing atmos- 
pheres), rheostats. Highest quality. 


Ask for KANTHAL free descriptive literature. Check } 
your choices below. Clip and mail today. . 
(] KANTHAL HANDBOOK — 116 pages containing i 


physical data necessary for designing electrical 
equipment with Kanthal resistance alloys. 


iiih Lev BEV e [] NIKROTHAL BROCHURE. 


ore) 'a-20)'S:Belel.@ () KANTHAL SUPER II BOOKLET. 


3 AMELIA PLACE, NAME 


POSITION 


emu Write on, or attach to, your COMpany StatiONne©ry gercmes 
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covering frequency ranges from 5 
cycles to 200 ke, with inductan 
values to 2 henries. These are supplied 
cased or uncased. Tolerances of clos 
than +1 per cent are available oy 
special order. Freed  Transforme: 
Co., Inc., 1715 Weirfield St., Brox 
lyn 27, N. Y. 

No. 46, Reader ry F 


PLASTICS APPLIANCE KNOBs 


Stocked appliance knobs, made of 
Plaskon urea plastics, trimmed with 
metal, are designed for electrical ap- 
pliances. Available in several sizes 
they can be individualized by changes 
in color and the addition of metal 
trim in chrome, copper or gold color 


To vary appearance, metal disks are 
cemented on top of the stock knobs 
etched metal flanges can be attached 
to the bottom with clips. The plastics 
material is available in any color. Th 
molded knobs resist heat, chipping 
cracking, and household chemicals 
and staining. Patent Button Company 
ot Tennessee, Inc.. Knoxville, Tenn 
No. 47, Re juiry Facility, page 219 
SIDE-MOUNTING MINIATURE 
CONNECTORS 
Countersunk side-mounting hole and 
narrow width of Series JF connectors 
permit flat mounting, minimizing con 
nector protrusion on equipment. 
Contacts, rated at 5 amp, use No 
20 AWG wire, and are gold-plated 


ae at 


over silver for low contact resistanc: 
prevention of corrosion and ease 
soldering. Mineral-filled melami 
bodies provide high dielectric streng 
and are resistance. Available w 
either 2 or 4 contacts, the reversed 
pin and socket assembly provides po 
tive polarization. Dimensions: “46 
high; 1% in. maximum overall « 












is no aceident 


Safety 


WhenJ O Yelectrical connectors are on the job 


In Industry ... metallic dust, grime, moisture and careless handling 
are dangerous enemies of electrical connector performance. Con- 
stantly present around most installations they quickly try to increase 
resistance, crack insulation, fray wiring and corrode contacts, thereby 
shortening the life span and reducing the safety of electrical con- 
nectors. Fortunately, JOY plugs and receptacles are little affected by 
these conditions. Vulcanized to their cable as one-piece molded 
Neoprene units, they can’t crack ... won't lose shape . . . and require 
no special consideration to insure a long life of safe, efficient service. 
Hundreds of styles and sizes are now available for Industrial needs. 
So for safety’s sake remember JOY when you next need electrical 
connectors ...and in the meantime ask for your free copy of Bulletin 
MC108. It provides valuable additional information on Industry’s 
favorite plugs and receptacles. 


MORE THAN 100 YEARS ENGINEERING LEADERSHIP 


JOY MANUFACTURING COMPANY 





BULLETIN MC108 








HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 
IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LTD. GALT, ONTARIO 
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gaged length; ‘8 in. wide (2-cont.ct 
type) and % in. wide (4-contact ty; 


fT | Minimum voltage breakdown at sea 
COS S you itt level is 2250 volts d-c; at 60,000 ft 

altitude, 700 volts d-c. Weight of 

2-contact connector is 0.03 oz: of 
4-contact connector, 0.06 oz. Win 
chester Electronics, Inc., Glenbrook 


Conn. 
No. 48, & 


SINGLE-PHASE 1-5 HP 
CAPACITOR MOTORS 


Available in ratings from 1 to 5 lip 
motors in rerated NEMA frame di 
mensions, part of Tri-Clad 55 series 
feature size reduction, rigid cast-iron 
construction. They also incorporate a 
new insulation system, bearing assem 
bly, and ventilation design. 

By reconnecting the leads, the 
motor can be changed from 115-volt 





assembly department with 
POWER 
SCREWDRIVERS 
and SELECTIVE 
PARTS FEEDERS 








60-cycle to 230-volt 60-cycle opera 
tion. By interchanging two leads 
motor rotation can be reversed. 
Motor is available in standard, foot 
vertical, D-flange and C-face, clos« 
coupled pump, or resilient - base 
mounting. All of these, in turn, ar 
available in either standard dripproo! 
or totally enclosed, fan-cooled enclo 








sure. General Electric Co., 1 Rivet 
Rd.. Schenectady 5, N. Y. 
No. 49, | 





@ Proven beyond question, one of the greatest 
contributions to modern industry, Detroit Power 
Assembling Equipment demands your immediate 
consideration. Start now—Share its advantages 
with the thousands of the nation’s prominent users. 


BOWL-FEEDERS 
fill a Special Need! 


@ In addition to our popular DPS Barrel Feeder, we 
offer the DPS Bowl Feeder designed to feed light, 
fragile parts that might not withstand tumbling. Operates 
on the VIBRATORY PRINCIPLE... fully automatic. Provides 
oriented single line feeding to Grinding, Packaging, 
Inspection and other automatic machines and operations. 








ENCLOSED VIBRATION 
MOUNTINGS 


Spring-tvpe vibration isolating unit 
Type SF features telescopic constru 






tion. fully enclosed in a_ semi-steel 









housing. Use is made of a steel spring 


Write today, send sample assembly—Give details! 


SS 


2817 W. FORT ST. DETROIT 16, MICH. 
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WHEN You speciFy... MAGNETIC SHIELDS 


ld BS a 


/ 


MAGNETICS inc. 


HERE’S WHY... 


Shielding is a vital element in circuit design, and the Mag: 
netics, Inc. “Performance-Guarantee” on your shields is 
your assurance that they have been designed and manu- 
factured to meet your performance specifications. You then 
know, whether your shields have been made from Mumetal, 
A.E.M. 4750, or from any other commercially available 
magnetic or non-magnetic material selected to meet your 
needs, they will make money for you on the assembly line 
by eliminating waste. 

You also know that these Performance-Guaranteed Mag- 
netic Shields cost no more—indeed, despite the fact that you 
have a guarantee of performance, they are sold at prices 
standard in the industry. Let our Engineering Department 
design your shields and production engineer to your cost 
requirements . .. one more important Magnetics, Inc. serv- 
ice to our customers. 


How Do You Like Your Shields? . . . 


Painted, lacquered . . . or unfinished? Painted . . . to match 
any equipment shade you select? From any commercially 
available material to meet your performance and cost 
needs? That’s exactly how they’re furnished by Magnetics, 


Inc. ... to meet you? specifications. 


WANT THE CCMPLETE STORY? 


Write us . . . on your company 


3 4 
y 
letterhead . . . we'll be delighted 
to answer your questions. No obli- MAGMNETICS inc. 
gation, of course... . y 


a 


a» DEPT. EM-14 BUTLER, PENNSYLVANIA 
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re mounting and chrome vanadium 
x 


cm SINCE 1915 LEADERS IN AUTOMATIC CONTROL springs. Resilient guides contained 


within upper portion of housing are 
protected from oil drippings and dirt, 
These resilient guides offer all-direc. 


tion snubbing and damping. Inspec- 

FROM SYNCHROS TO 150 HP | tion windows permit checking of ad- 
| justments and operation. Units are 
WITHOUT | factory-preset, but can be readjusted 















when required. 

Additional] features include: com- 
| bination adjustment and leveling bolt 
| for loading springs and leveling iso- 

lated equipment; locknut for securing 

machine base; auxiliary anchor bolt 
holes for straddling beam web; and 
positive all-directional snubbing and 
| damping controls at each end. Type 
| SF is suitable for punch presses, com- 
pressors, and a variety of rotating and 
reciprocating machinery. Vibration 
Mountings, Inc., 76-19 Queens Blvd 
Elmhurst 73, N. Y. 
No. 50, R« 





| JIC ELECTRONICS 
‘ HYDRAULIC SYMBOL TEMPLATE 


Containing JIC standard symbols, No. 


A M fo | | F | te AT | O N 10 Template is made of 0.030 matte- 



























Ford engineers have developed a highly accurate synchroniz- 
ing gun drive that is amplified from a small synchro motor to 
150 horsepower purely by hydraulic amplification. With the 
addition of the Ford-perfected Error Reducer, the drive con- 
trols the power to train and elevate the guns, thus achieving 


continuous aiming of the guns with extremely high accuracy. 





Full use is being made of this experience with hydraulic ‘te ae 
. finish plastics. For smoothness, all cut- 

servo gun drives in Ford’s current work on reactor controls. outs are milled, not punched. Overall 
size: 7 in. x 5 in. Rapidesign, Inc. 


4: : Pe . : . 592, Glendale, Calif. 
This hydraulic amplifying system is typical of the unusual staring igang ? : 


No. 51, R 
amplifying systems developed by Ford Instrument Company 

over the past forty years. Other examples are the electronic | PACKAGED CIRCUITS 
amplifier circuits in mission control computers for the Navy UTILIZE ETCHED CIRCUITRY 
Bureau of Aeronautics, magnetic amplifier circuits for power | Utilizing circuits etched on impreg- 


; : see 8 Sue y nated Teflon, packaged circuitry is of- 
drives, and transistor amplifiers for missile guidance systems. fered in three series for applications 


in computer, airborne, laboratory and 


If you have a problem in control engineering, Ford Instru- other equipment. No potting mee l 
sand + ; ; is used in the units, designated Pakaps. 
ment Company's forty years of experience in high precision Standard series 100, and miniature 
design and production will help you find the answer. ' | series 200, include low-, medium- anc 


high-speed binary scalers, cathode fol- 





. 
im 


ws§ FORD INSTRUMENT COMPANY 


| | DIVISION OF THE SPERRY CORPORATION 
J) 31-10 Thomson Avenue, Long Island City 1, N.Y. 





= 


ENGINEERS 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
‘“*ALATHON,” “TEFLON,” “LUCITE.” 


NO. 





1 


Motor Coil 





Stand-off and feed-through 
insulators of TEFLON® 
used for high-frequency, 
high-voltage service 


Du Pont ‘‘Tefion” is unsurpassed as an 
insulation material. Dielectric constant 
from 60 cycles per second to 10° cycles 
per second is 2.0 (A.S.T.M. D150-47T). 
Other properties are practically constant 
over the entire frequency range. More- 
over, “Teflon” will not carbonize under 
arcing and will not DC-plate. 

Good electrical properties are retained 
over the temperature range of —450° F. 
to 500° F. “Teflon” will neither soften 
when soldering is done, nor become 
brittle in cold weather. Voltage break- 
down after 95% humidity at 160° F. is 
greater than 5,000 V-DC at sea level. 
Its water absorption is zero (A.S.T.M. 
D570-42). Extreme humidity, fungus 





These stand-off and feed-through insulators of 
“Teflon”’ are unaffected by a wide range in 
ambient temperature, pressure, altitude, 
humidity, mechanical shock and vibration. 
Manufactured by United States Gasket 
Company, Camden, New Jersey. 


and weathering won’t affect ‘“‘Teflon’’. 
This engineering material is not subject 
to breakage from mechanical or ther- 
mal shock. It is inert to all chemicals 
normally encountered in industry. 
Electrical engineers find these prop- 
erties of “Teflon” tetrafluoroethylene 
resin particularly useful for stand-off in- 
Sulators and feed-through insulators— 
as well as special assemblies such as 
anode shields and relay contact plates. 


NaN 





from High Surge Voltage 


**Zytel”’ gives coil same electrical resistance as whole 


watthour meter... permits coil to withstand thermal 


shock cycling between 100°C and —40°C. 





General Electric's TYPE IR-50 combination watthour meter and time switch used to control 
off-peak water-heater loads. The motor coil is encased with molded Du Pont “‘Zytel’’ nylon resin 


for superior insulation and protection. 





This picture shows how a molded jacket 
of Du Pont ‘‘Zytel’”’ nylon resin encap- 
sulates motor coil. This piece is eco- 
nomically produced by a simple molding 
cycle. 


*«<Zytel” is the new trade-mark for 
Du Pont nylon resin. 


General Electric investigated the prop- 
erties of “‘Zytel’’ nylon resin very care- 
fully before using it in their TYPE IR-50 
combination watthour meter and time 
switch.What are the dielectric properties 
of *“‘Zytel’’? The motor coil was protected 
against a 7,000-volt 60-cycle surge, or a 
10,000-volt surge to ground when the 
coil was encapsulated with ‘‘Zytel”’. 
Thus, the motor coil assembly could 
have the same electrical surge and high 
voltage resistance as the watthour meter. 
What is the thermal stability of “‘Zytel’*? 
General Electric states that this engi- 
neering material has the physical prop- 
erties needed to withstand severe thermal 
shock cycling between 100°C. and 
—40°C. 

Simple Molding Technique 
Other considerations dictated 
the. use of Du Pont “Zytel’’ 
(Continued, column I back side) 
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Case of Molded Du Pont ZYTEL* Protects 

















REG us. pat. OFF 


PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “‘ZYTEL,” 
“*ALATHON,” “TEFLON,” “‘LUCITE.”’ 


NEM 


—NO. 1 




















**Zytel”’ (continued) 


nylon resin for this motor coil casing. 
It is formed rapidly and economically 
by a relatively simple molding cycle. 
It makes a compact motor assembly. 
**Zytel”” won’t rust. And it has an at- 
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Du Pont TEFLON® 
suggests new ideas 
for electronic and 
electrical designs 
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tractive appearance. Wi 

Du Pont “Zytel” nylon resin provides Du Pont “Teflon” tetrafluoroethylene 

a valuable design and development tool resin offers a combination of electrical, 
for the electrical engineer. Its dielectric thermal and mechanical properties un- Ss) 
properties, lightness of weight, and matched by any other single plastic PC 

resistance to corrosion and high tem- material. It is particularly outstanding 
peratures are valuable properties for for use as electrical insulation at high “ 
many electrical applications. For further frequencies and temperatures. 3, 
information on this unique material, mi 
mail the coupon below. Properties of ‘'Teflon”’: am 
- Excellent Dielectric Characteristics over pe 

Inv estigate Du Pont : wide vcanieat of temperatures and 

° . < requencies. 
engineering materials Slotted tubes of ALATHON® Heat Resistance: “Teflon” is capable 
in your product ail lla a of eonenaaus service a ond és ) 
eres y power Tough and Strong over a wide range 
development programs of temperatures, from — 450° F. to 
. ; : The slotted construction shown above 500° F. 

One of the family of these versatile gives greater power and longer life Chemical Inertness: “‘Teflon”’ is inert 

engineering materials is often a key to battery tubes for positive plates. to all chemicals and solvents, except 

factor in product improvement or These tubes are extruded from Du Pont molten alkali metals and fluorine at 
new product design. **Alathon” polyethylene resin which are elevated temperatures and pressures. sti 
The wide range of properties avail- slotted so more of the active material Zero MoistureAbsorption byA.S.T.M. W 
able with “Alathon”* polyethylene around the core is exposed to electrolyte. test D570-42. a 
resin, ‘“‘Lucite’* acrylic resin, The active material is retained better Outdoor Durability: “‘Teflon” is un- lo 
“Teflon”* tetrafluoroethylene resin, during the charge-discharge cycle, affected by years of outdoor weathering. ly 

eae : : lengthening working life of the battery. 
and **Zytel’’} nylon resin are helping me a . A 
. - : Alathon” won’t corrode or erode. Advantages of Teflon”: in 
solve industrial design problems. ie: Maleate Malika gd stiueme : 
eared nollie ae - “Teflon” can be used as thin, flexible . 
NEED MORE INFORMATION ? soon epi ge A affect the insulation—in many cases where the use ; 
strength an xibility of this engineer- :; ; 
Clip the coupon for additional data i cea uni “a a a — meenon yews = wats 
on the properties and applications of Electric eiaceah Maines Company impossible with other materials. 

these Du Pont engineering materials. Philadelphia Pennsylvania 2 _ oe emis — A 
. , i i ait tronic equipment, “Teflon” permits : 
hades ceis aime dhctan bathccoadicsiadinn atadeiadateaataiaiea i simplified, compact design. E 


e E. I. DU PONT DE NEMOURS & CO. (INC.) 


Polychemicals Department 
Room 201, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on the Du Pont engineering materials checked: 














t‘*Zytel” is the new trade-mark for Du Pont nylon resin. 


“Teflon” can be fabricated into com- 
ponent parts, or produced in tape form, 
or applied as a coating. 

The electrical uses of “‘Teflon’’ are 


' 
i 
i 
! 
i 
I 
' 
**Zytel”’; **Alathon”’; “Teflon”; **Lucite”. I am interested in evaluating : E E 
these materials for: numerous. Examples include: spacers 
; for coaxial cables; inserts for coaxial 
—————— = aes . connectors; insulation for high-voltage 
NAME_ = POSITION . wires and cables; wrapping tape for 
COMPANY i a A = : insulation in motors, generators and 
ee ae 1 conductors. 
STREET ADDRESS a es ! . . . : 
1 Send for more information showing 
: , C i ! es : 
CITY — — _STATE___ 1 how “Teflon” can help improve elec- 
ea : a i : . ss ; 
TYPE OF BUSINESS e = \ trical designs. Fill out and mail the 
*“Alathon”, “Lucite”, “Teflon” are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc, ; coupon on this page. 
1 
| 
| 
| 
i 


pulse-shapers, ring,counters, and _ 

Series 100 were developed for labora- ee 99 . 

tory and non-critical Sees nt ap- Up a Tree with a Relay Tree 2. — 
plications. Series 200 is available either 

nou-hermetically sealed (200-C), or 

completely hermetically sealed (200- 

H). The latter meets and exceeds re- 

quirements of MIL-E-5400 and MIL- 


G-11990. OGG 
Series 300 Pakaps are multi-stage KELL 

amplifiers available in three ranges of C Oss 

amplification, model 301 (20 db R BAR 


l!2 db), model 302 (40 db + 1% db) 

and model 303 (60 db + 1% db), flat solves complex 
from 20 eps to 40 ke. Overall size is é : 

3! in. high x 1% in. diam, seated 234 switching 

in. high. Audio Products Corp., 2265 

Westwood Blvd., Los Angeles 64. problems 


No. 52, | quickly, easily 


Jowers, multivibrators, pulse-formers, | | 


JO <4 


SMALL INFINITE-RESOLUTION and inexpensively 
POTENTIOMETER 


Having a 1% in. diam, infinite resolu- The Kellogg Crossbar Switch illustrated below estab- 

tion slidewire Spiralpot has standard lishes the different types of electrical connections possible. 

%s in, threaded bushing for panel- Any cross point can be activated in less than 50 milliseconds 

mounting a locating pin, and can be by energizing one select magnet and one hold magnet. 

used in applications requiring stepless Standard contact material used in the Kellogg Crossbar 

potentiometer operation. Available in Switch is palladium (gold can also be provided ). Mounting 
brackets are available which provide drawer-like removal 
for easy inspection. Circuits can be maintained while the 
Kellogg Crossbar Switch is in the process of switching other 
circuits. 


Drawing No. 1 illustrates 
the basic Crossbar principle 
which permits any of sev- 

hens eral incoming circuits to be 
standard 3-turn or 10-t LES S _— connected to any of several 
tun r 10-t _ mode ls, output circuits. This type of 
with resistance ranges of 6 to 2500 SSS hsShssssgesse= switch can connect any of 
ohms, and linearities of +0.1 per AS 60 arms. 3 at a time, to 
= oC , any of 75. 
cent and +0.05 per cent units feature 
long life with low operation noise 
because of the true slidewire action. 
Additional specifications: power rat- 
ing, 5 watts for a 10-turn unit; torque, 
2 oz-in. or less; weight, 4 oz. G. M 
Giannini & Co ne., Pasadenz . 
Calif & +» Inc., Pasadena 1, Drawing No. 2 shows a 
alif. means of switching one in- 
Me. 53, Reader Inquiry Focility, page 219 ; coming circuit to many pos- 
~~ sible outgoing circuits— 
accomplished by removing 


AUTOMATIC IMMERSION 7 one See verde. Sees. 


instead of having one — 

> . \\ terminal at one end of the 
HEATER Ne Sy AQ switch, each remaining ver- 
[Thermostatic control and a Corox Se Ss! Sa\A&& Ag AX AX CAS tical has its own cable con- 


1 . . nection. This type of switch 
neating element have been combined can easily be adapted to 
switch one circuit to any 


Nw? rea cn re of 936 


4 
- al | Write for Technical Bulletin 


Today! Dept. 70-A 
rf 
> A Famous Name 


in Communications es 
Now Solvin Keo 6G_; ype OF fas 
w ving AT sy, 


Problems in the 


Control Industry 
KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
A Division of International Telephone and Telegraph Corporation 
SALES OFFICES: 79 West Monroe Street, Chicago 3, Illinois 
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COMPLETELY 





R& M's COMPLETE 
“WEATHERIZING” PROCESS 
GIVES IT LASTING PROTECTION 
AGAINST MOISTURE 


A recent plant survey showed that one of the 
principal causes of motor failure is humidity .. . 
moisture ...dampness. Obviously, this R&M 
‘All-Weather’? Motor was subject to more than 
simple humidity whenit wascompletely ‘““dunked”’ 
in a water tank and allowed to run for twenty- 
four hours. But the test was an accelerated ver- 


COVERED WITH WATER 


is still going strong! 


sion of what happens to motors over a period 
of months or years. 

This R&M Motor ran perfectly ... under 
water, after being taken out but still wet... 
and after being dried out! It’s an outstanding 
example of how R&M ‘“Weatherizing’”’ pays off 
in more trouble-free motor performance. 

Just what is ‘““Weatherizing’’? It’s a process 
where steel parts are undercoated with a special 
rust-resisting compound —dipped and then baked 
on; a method of spraying the entire shaft, the 
rotor and the fan to protect these parts against 
corrosion; a treatment for all cast-iron parts, as 
specified by the Armed Forces for motors used 
in damp or tropical locations; an elaborate sys- 
tem of pre-heating, dipping and baking the en- 
tire winding; special sealing of coils. 

Here’s a motor built with the extra care that 
gives you an extra margin of safety . . . available 
at a standard motor price! 


from 1 to 125 horsepower ... 


Frequency 
Converters, 
2% to 15 K.W. 


Explosion-Proof, Totally Enclosed 
Fan-Cooled, and Chemical Plant 
Motors, 1 to 40 h.p 


Direct Current, 


1 to 7% hp. Capacitor 


Single Phase, 1 to 7'/2 h.p. 


RING & MYERS We. 


SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 
e Get more information on the 
Mail the coupon TODAY! 


finest motor your money can buy! 


Robbins & Myers, Inc., Springfield 99, Ohio EM 


*“‘All-Weather”’ is a 
Robbins & Myers trademark. 


[] Please send illustrated Integral Motor Catalog, showing all the 
extra features of R& M ‘“‘All-Weather’’ Motors that are furnished at 
a standard motor price. We are also interested in: 

[|] Explosion-Proof Motors 

{| Capacitor 
Single-Phase Motors 

[]) Totally Enclosed 
Fan-Cooled Motors 


[|] Frequency Converters 
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Advancee 
“Eagincering 
Feats 


@ Miniature and Octal 
Sizes 

@ Hermetically Sealed in 
Metal Shell 

@ Adjustable and Non- 
Adjustable 

@ Heater Voltages up to 
230 Volts 

@ Fully Temperature Com- 
pensated 

@ Suitable for Military 
and Industrial Use 

4 @ Unequalled for Rugged- 

ness and Precision 
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Greatly expanded production fa- * 
cilities assure prompt deliveries. - 























G-V CONTROLS INC 














U. S. and Foreign Patents Pending 
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Write for bulletin and help with your particular problems. 


Not Only a 
une 


4) 


features never before 
possible 


Sn ALU ates 
G mY, ‘ aL 


More and more engi- 
neers are finding other 
uses for these precise 
and rugged units—jobs 
ule ah Aeold 
the usual bi-metal de- 
Thelema ee 
such as: 


me Tue ere sce hele) 


@ POWER SUPPLY OVERLOAD PROTEC- 
bile), 

@ OVER- OR UNDER-VOLTAGE ALARM 
OR CUT-OFF 


@ LOW OR HIGH FREQUENCY CUT-OFF 


Only G-V offers complete 
CO MOC mul bt 
engineering cooperation on 


THERMAL TIME ‘DELAY RELAYS. 


8 Hollywood Plaza 


* East Orange, New Jersey 















in One-piece immersion heater. An in- 
tegral part of the new heater, the 
thermostat control unit eliminates the 
necessity for a separately mounted 
and wired temperature regulator. 

The heater provides domestic waie1 
tanks up to 110 gal capacity with 
automatic electric heating. The ther- 
mostat may be adjusted to maintain 
constant water temperatures from 120 
to 180 F. Unit is available in ratings 
from 750 to 2500 watts for either 
118-volt or 236-volt applications, 
Heaters made in steel tubing are also 
available with similar ratings for oil- 
heating applications. Other applica 
tions include laundry, dairy and labo 
ratory equipment. Westinghouse Elec- 
tric Corp., P. O. Box 2099, Pittsburgh 
30, Pa. 

No. 54, 


IMPROVED TRACING 
PAPER, CLOTHS 


Six newly improved tracing papers 
and cloths are said to feature superior 
translucency and uniformity and pos 
sess excellent penciling and erasibility 
qualities. The higher translucency and 
greater permanence of the new prod 
ucts are said to assure crisper prints 
both upon completion of drawings 
and long afterward. Tests on the three 
tracing papers show that they are 
odorless and completely “cured,” si 





| that they will not become brittle 01 


t + dy 
lose proper transparency. Negligible 


| leaching occurs after long storage 01 


where drafting tape is applied. The 
fine-grained surface is specially proc- 
essed for accepting pencil lines with 


| strong opacity. 


| as hard as 9-H neither “skip” no 


Outstanding among the three tra 
ing cloths is Whitney No. 378 
dual-purpose cloth that accepts both 
ink and pencil equally well. Ink line 
do not chip or flake off, and pencil 


— + Y f 


damage the surface. Obtainable i 


blue and white, it is also water- 


repellant, making it impervious to 
common solvents, spilled liquids, «nd 
perspiration stains. The other blue 
cloths are designed for ink or pencil- 


ELECTRICAL MANUFACTURING 





You can save with 


Nionel-backed contacts 


NCO 
JNLO, 


TRADE MARK 


JANUARY 1955 


Save time and money, too. 


Here’s why... 


If you use contacts like these, chances are 
that you can save by buying them with 
Monel-backing. To start with, the manu- 
facturer can usually produce them for 
just about the same price as steel-backed. 
He saves plating steps, bonds the Monel- 
backing to the contact face material more 


easily. 


Then, in turn, you can save both time 
and money in your production. That’s 
because Monel-backed contacts are easier 
to work with. You can attach them to the 
contact supports by projection welding 
quicker: and with no fear that damage 
to the backing surface will result in rust- 


ing later. 


You also get a big plus in customer 


satisfaction. With corrosion-resisting, 
solid Monel for the contact backing, he 
has nothing to fear from scaling rust or 


formation of corrosion products. 


Other Inco Nickel Alloys solve special 
contact problems, too. Inconel, for ex- 
ample, is excellent for contact springs 
that must combine good spring proper- 
ties at high temperatures, corrosion re- 


sistance, and weldability. 


\ leading producer of Monel-backed 
and other Inco Nickel Alloy electrical 
contacts is the Gipson ELEcTRIC Com. 
PANY. If you'd like to know more about 
the complete Gibson line, and the prices 
of contacts you need, write them at 8350 


Frankstown Ave., Pittsburgh 21, Pa. 


The INTERNATIONAL NICKEL COMPANY, Inc. 


67 Wall Street 


New York 5, N. Y. 


Nickel Alloys 


Monel® ¢ “R”’® Monel ¢ 


— R Monel e “KR”’® Monel 


“S"® Monel ¢ Inconel® ¢ Inconel “X"® ¢ Inconel “W"@ 


Incoloy® ¢ Nimonic® Alloys * Nickel ¢ Low Carbon Nickel * Duranickel® 





































taking qualities, respectively. Char'es 
Bruning Co., 4700 Montrose A 
Chicago 41, Il. 

e No. 55, Reader Inquiry Facility 


LOW-NOISE SUBMINIATURE 
TRIODE 


At 40 cycles, with a vibration of 15 g 
noise output across 10,000 ohms in 
the plate circuit of Type CK6533 is 
1 mv max, contrasted to average of 
100-200 =microvolts. Subminiature 
triode, has a 6.3-volt, 200-ma heater, 
amplification factor of 53 and mutual 





conductance of 1750 micromhos. At 
vibration frequencies as high as 
10,000 cycles, 15 g, the noise output 
seldom exceeds 1 millivolt, making 
tube suitable for guided missile and 
other critical electronic equipment ap- 
plications. Raytheon Manufacturing 
Co., 55 Chapel St., Newton 58, Mass. 
e No. 56, Reader Inquiry Facilit 











SOLDER PASTE 


made better to work better Solder paste for sweat soldering 01 


tinning consists of a blend of 50 50 
powdered solder and an active flux 
The performance and dependability of any product is governed For most applications cleaning is un- 


by the workmanship and materials used in its manufacture. Comar 
relays are precision engineered, made of top quality materials, 
- fabricated to meet highest inspection standards. They're made 


‘ 


better, to work better. In addition, Comar's ‘‘custom-manufacturing” 
gives you the exact physical size and electrical characteristics 


you want. Send for details now. 


OMAP cvecreic COMPANY 


3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 






RMER » HERMETIC 


ELECTRICAL MANUFACTURING 


What size 
isa 
quality 
fastener? 


Here are two ELASTIC STOP® nuts. 

Each has the familiar red locking collar. Each is self-locking, 

vibration-proof and can be reused many times. Each is a fast, readily assembled 

one-piece unit... will maintain accurate adjustment anywhere on a bolt. 

Each will afford positive protection against thread corrosion . . . prevent liquid 

seepage along bolts. Each is manufactured in quantity. Each is exactly controlled 

as to quality of raw material, finished dimensions, class of thread fit, seat squareness and 
finish. Each has a record for precision and uniformly high performance that is unmatched. 


But ... one measures 1/10 inch across the flats; the other, 4 inches. Between these two, 
there are more than 530 different hex nuts in the ESNA line. They are the result of 
variations in height, material, finish and size. 


Look to ESNA for the top quality self-locking fastener that fits your need best. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nut Corporation of America 
Dept. N58-122, 2330 Vauxhall Road, Union, N. J. 


(] ELASTIC STOP nut bulletin (] Here is a drawing of our product. 
What self-locking fastener would 


you suggest? 
i Name_ Title 


Sfevcenans , = ect 


Street_ 





City Zone __ State 
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HEAT- & MOISTURE-RESISTANT 
WIRES, CABLES & CORDS for 


Air Conditieners, Airplanes, Bakeries, 
Bake Ovens, Ballast Transformers, Boiler 
Rooms, Busses, Central Stations, Clothes 
Dryers, Commercial Refrigerators, Cranes, 
Dry Kilns, Electric Furnaces, Electric 
Motors, Electric Ranges, Electronic Equip- 
ment, Hair Dryers, Heat Controls, Heat- 
ing Elements, Infra-red Heat, Lighting 
Fixtures, Locomotives, Mercury Switches, 
Motion Picture Machines, Oil Burners, 
Panel Boards, Paper Mills, Power Houses, 
Pyrometers, Radios, Range Lights, Range 
Timers, Resistance Soldering, Restaurant 
Equipment, Rheostats, Sewing Machines, 
Show Case Lights, Smokehouses, Solder- 
ing Irons, Spotlights, Stage Lights, Steel 
Mills, Switchboards, Table Stoves, Tele- 
vision Sets, Thermostats, Toasters, Waffle 
irons, Water Heaters, ef cefera ad in- 
finitum. 


BIG OR 
LITTLE 










































from finest quality silver bearing 


CO., OWOSSO, MICHIGAN. 


quality 


TOLEDO COMMUTATORS 


| TO 5,000 VOLTS & 


TO 2,000,000 CM! 


AVA POWER CABLE BY 
CONTINENTAL WIRE 


has long been known as one of 
the highest rated temperature 
cables made . . . Today, Conti- 
nental AVA also supplies the 
highest current capacities in the 


industry (servicing from 600 to 
5,000 volts) — and in the widest 
range of sizes available (18 AWG 
to 2,000,000 CM inclusive) .. . 
Write for stock-catalog, or about 
your particular requirements — 
special wires manufactured to 
meet specific conditions. 


CONTINENTAL 


WIRE CORPORATION 
Plants at YORK, Pa., 


& WALLINGFORD, Conn. 
SALES: Box 363, Wallingford, Conn. 
Phone 9-7718 DEPT. M 





Whether you’re manufacturing motors for small portable tools or big industrial 
machines, we can supply you with standard size Commutators and Collector 
Rings to meet virtually every requirement. Special sizes to order. Manufactured 


copper, high grade steels and mica. Heat- 


treated and machined to precision tolerances. Inspected for accuracy and 
long life. Inquiries and requests for quotations will receive immediate atten- 
tion. Orders for any quantity filled promptly. Write TOLEDO COMMUTATOR 


products since 1895 


ELECTRICAL 


necessary. Paste, designated SweTite, 
is applied with brush or cloth; then, 
the parts are fitted together and heat 
applied. After heating, the smull 
amount of flux residue can be je- 
moved by wiping the joint with a 
damp cloth. 

Joints obtained by this method ave 
said to be as strong as those obtained 
by methods using a separate flux and 
solid wire. Since flux and solder com- 
pletely cover surface of metals being 
joined, complete coverage and uni- 
form tinning results. Also, time re- 
quired for making a joint is consid- 
erably reduced because flux and 
solder are applied in one operation 
instead of separately. Alpha Metals, 
Inc., 56 Water St., Jersey City 4, N. J. 

e No. 57, Reader ry Facilit 


HIGH-SPEED 
SOLDERING IRON 


Models with 200-watt ratings and 14 
and %-in.-diam tips are included in a 
line of soldering irons for applications 
requiring rapid soldering speeds with 
tips small enough for work in con- 
fined quarters. Features include dou- 
ble-heat baffles that help maintain 
comfortable handle temperatures, and 





handles flared for steady handling 
while protect’ng the fingers from con- 
tact with hot portions of the tools. 
Elements for this series are fabricated 
with nichrome resistance wire, wound 
on heat-conductive cores, and insu 
lated with mica. Tip diameters rang 
from %s to % in., and wattage from 
150-200. Vulcan Electric Co., Dan 
vers, Mass. 

No. 58, Ré¢ 


HYDRAULIC HAND TOOL FOR 
SOLDERLESS TERMINALS 


Lightweight hydraulic hand tool, fo1 


solderless terminals on wire sizes 5 
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Another new development using 


B. F. Goodrich Chemical = ==-:-: 


Be a ta as 


Arrow shows injection molded 
U-bolt made from Geon rigid 
vinyl. 


B. F. Goodrich Chemical Com- 
pany does not make this electri- 
cal equipment. We supply only 
the Geon resin for the rigid 
vinyl plastic. 


New cutout Bird: Proohed by Geow 


LECTRIC service is occasionally 

disrupted by birds and small 
animals that short circuit line equip- 
ment. But General Electric has ‘“‘bird- 
proofed” their open drop-out fuse 
cutouts with high impact and high 
dielectric strength Geon rigid vinyl 
plastic. 

The G. E. cutouts protect equip- 
ment and lines from overloads and 
short circuits and expedite location 
of storm-damage for repairs. The 
unit is mounted to its hanger by means 
of a U-bolt which is insulated with 


GEON RESINS e 


injection molded Geon rigid vinyl. 
Geon was selected for this applica- 
tion because of its high dielectric 
and mechanical strengths and excel- 
lent weathering properties. 

This is another example of Geon’s 
usefulness in the electrical field. Geon 
vinyl insulating compounds were 
developed to meet the exacting 
requirements of the electrical power 
industry, equipment manufacturers 
and Underwriters’ Laboratories. For 
information on how Geon can solve 
your difficult insulating problem, 


please write Department BK-l, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


GOOD-RITE PLASTICIZERS ...the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials e HYCAR American rubber and latex e GOOD-RITE chemicals and plasticizers e HARMON colors 
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Round, square, rectangular, triangular, any shape, any size — 
Precision Paper Tube Co. can provide all your paper tubing needs. 








Your specifications are met to the most exacting tolerances. Precision 
Paper Tubes are sturdy, crush resistant, have high tensile strength 
and excellent dimensional stability. 

















Send in your specifications for samples. Request Arbor List of 
over 2000 sizes. 


HIGH DIELECTRIC BOBBINS FOR BETTER COILS 


Precision-made on specially designed equip- 






ment, using the finest materials, to provide 
maximum tensile strength, light weight, more 
winding space and other essential electrical and 
mechanical characteristics. 















Furnished in any size or shape. Supplied plain or fitted with leads, 
slots or holes. Flanges cut to specification, plain or embossed. Tube 
ends swaged to lock flanges. 

Send Specifications for samples. Ask for illustrated folder. 


























Sales Representatives in: 















































New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 
Metropolitan New York, New Jersey: Maryland: 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 
Upstate New York: Philadelphia, Camden: 

Syracuse, New York, Syracuse 76-8056 Philadelphia, Po., Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: California: 

Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 
Indiana, Southern Ohio: Canada: 

Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 











PRECISION PAPER TUBE CO. 








PRECISION 2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 























ELECTRICAL 


through 2, weighs only 5 Ib but pi 
duces a crimping force of 1200 Ib. \ 
special double-lever action produc 
this force with 50 per cent less pum 
ing effort than is required on conve 
tional hand hydraulic tools. A sudde) 
decrease in pressure indicates to t} 
operator that a crimp is complet 
Tool is available in two styles whi 
correspond to certain types of applic 
tion.,One style has rotating nests 
its head which can be used on uni) 
sulated copper wire, either solid 
stranded. The other style has remo 
able inserts and is used with insulated 
stranded copper wire or uninsulated 
stranded aluminum wire. Aircraf' 
Marine Products, Inc., 2100 Paxt 
St., Harrisburg, Pa. 

No. 59, Re 


MINIATURE D-C MOTOR 


Designed for timing equipment and 
other applications requiring constant 
speed under continuous use, Mode! 
1300-1 gear motor is a miniature pei 
manent-magnet d-c model 2.8 in. long 
with a 1% in. OD. Weight is 4% oz. 
Motor meets or exceeds all applicable 
requirements of An-M-40. Having an 
output of 6 watts maximum for con 
tinuous duty or 12 watts maximum for 
intermittent duty, it can be designed 
for any input from 6 to 30 volts d- 
The output can be designed for any 
speed from '% to 9000 rpm, depending 
on the gearing installed. 


Model 1300-1 has an aluminum 
alloy case with a molded plastics brush: 
housing. The ball bearings are sealed 
and greased for life. Motor can be sup 
plied with leads or feed-through te: 
minals, as well as with a governo: 
which increases motor length by %s it 
The governor provides a contro] rang: 
of + 1 per cent for a constant loa 
over + 10 per cent voltage range. E! 
Ray Motor Co., 11747 Vose Ave 
North Hollywood, Calif. 

No. 60, R¢ ry F 


WIRE MARKERS 
WITHSTAND 300 F 
Self-adhering wire markers wit! 
stand continuous heat to 300 F, inte 
mittent heat to 450 F, and continuot 
cold to —300 F, indefinitely. T! 
markers are mounted on dispens 
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CANTILEVER ANCHORED 
ON NON-YIELDING 
ONE-PIECE BASE 


SPREAD EAGLE FEET 


# @ TYPEG 


SYNCROGEAR MOTOR 


Mounting stresses absorbed. 
Gear and motor distortion-free. 


JANUARY 


a) 


a 
ta SYNCROGEAR, MOTOR. 


1955 


Permanently accurate gear 
and bearing alignment are 
vital in any right-angle, 
worm-gear motor. In the 
amazing new Type GW Syn- 
crogear motor the cantilever 
principle is employed. Why? 
—To prevent stress of motor 
and gear mounting. A solid- 
cast Unibase pyramidally 
supports the entire load. Type 
GW is extremely compact. 
Gear is sealed in dustproof 
case. Speeds, 20 to 155 r.p.m. 
Gear ratios up to 87:1. 
Horsepower, % to 2. 


RIGHT-ANGLE 
WORIA-GEAR 

SOLID CAST UNIBASE 
PYRAMIDAL SUPPORT 
CLOSE-HITCH 

SEALED PROTECTION 


HOW U. S. CANTILEVER DESIGN 
INSURES ALIGNMENT 


U. S. MOTOR 
DESIGN 


Motor and gearing mounted on single 
base. Cantilever position of motor is 
independent of external mounting stresses. 
Uneven floor mounting can’t set up stress. 


ORDINARY 
DESIGN 


Gear and motor units mounted between 
two separate brackets permit distortion by 
bolting to irregular mounting surfaces. 


New multi-colored descriptive booklet 
gives full engineering details 


U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. * Milford, Conn. 


REQUEST FOR TYPE GW SYNCROGEAR BOOKLET ! 
U. S. Electrical Motors Inc. em-t | 
P. ©. Box 2058, Los Angeles 54, Calif. or Milford, Conn. 


COMPANY 
ADDRESS___ 
ZONE STATE 





cards treated with No. RC-7 Blue 
Streak release coating, an inert chr) 
matic coating applied to the car! 
which permits removal of marke;s 
without pull or distortion, 

or Wire markers are treated with a 
special silicone 


overcoating, which 
protects them from dirt, dust, grea: 


infricetec control moisture and abrasion. Available from 
desks... 
ew, 


yj 


- 4 nil stock are markers in two sizes: 1]'2 in 

tanks eeeeee 4 : long for wires over % in. OD, and 4 
4 ‘ in. long for small gage wires. Ove 

2000 different stocked markers in a 

variety of numbers, letters, symbols 


and colors can be obtained. Wire 


— ne Markers conform to ASA Standard 
ELECTRICAL ENCLOSURES fen 


C6. 1-1944, “Markings for Electrical 


\ me Apparatus.” W. H. Brady Co., 727 
CUSTOM BUILT of W. Glendale Ave., Milwaukee 12 


Sf LOL LLY | pen ae i i 


ELECTRONIC: DECIMAL 
COUNTER 
Decimal counting units, Types LOOA 
Whether Your Needs Are for Only One Unit or Thousands— and 100B, are direct-reading plug-in 
If you Require an Intricate Control Desk or Large Quantities models that count the number o| 


»: . . ; input pulses from 0 to 9; the tent! 
= . ‘ > ' 
of Simple Assemblies—Send Your Problem to Kirk & Blum. pulse resets the counter to 0 and al 


Exceptional fabricating experience and facilities . . . that’s the same time produces an output 
why KIRK & BLUM offers you exceptional service in fabri- pulse. Number of pulses applied | 

cating electrical enclosures. There’s no limit on size, quantity, the input is indicated by the illumin 

shape or intricacy. We build, to your exacting specifications, 

parts and assemblies of sheet steel, light plate, stainless, 

aluminum, monel and other alloys in gauges to 4”. 


Over 47 years of experience guarantee you complete satis- 
faction. 


Write for your copy of the latest KIRK & BLUM Electrical 
Enclosures Booklet. For prompt quotation, send your prints 
to The KIRK & BLUM MFG. CO., 3122 Forrer Street, 
Cincinnati 9, Ohio. 


Control Desks 
Instrument Panels 


We Bring Your Prints to Life 


Pe ee 


Electrical Enclosures 
Control Panels—Cubicles 


KIRK’ ALum Outdoor Electrical Enclosures 
Transformer Tanks, Test Stands 


Switch Gear Housings, Louvres 


~~ 


METAL FABRICATION 
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Can your product use this versatile 
new Mallory Push-button Switeh ? 


Your medium-power appliances— air conditioners, refrigerators, 


ih) 
9) yy 


SS 
5 
le 


mad 





eo 





as 


ironers. 


fans, etc.—may be able to profit by the versatility of this new Mallory 


push-button switch. Built into it are many features which contribute mate- 


VERSATILE SWITCHING. 24 different switching sequences 
re possible ... affording a wide range of applications 
as either a 3-button or 2-button switch. Buttons can 


be supplied in varied colors and materials. 


SELF-LOCKING. Only one button can be depressed at 


a time, 


BUILT FOR LONG LIFE. ‘Tested at more than 10,000 
eveles of operation at rated load. The best in materials 
are used throughout... fine or coin silver contacts, 
high grade insulation, and heavily plated housing... 


to assure trouble-free service. 


LIFETIME LUBRICATION... 


guarantees smooth 










Serving Industry with These Products: 


Electromechanical—Resistors * Switches * Television Tuners * Vibrators 


Electrochemical - 


Metallurgical— Contacts « Special Metals and Ceramics * Welding Materials 






JANUARY 1955 


rially to performance of your product, and economy in your production: 


Capacitors ¢ Rectifiers * Mercury Batteries 





switching action throughout the long life of the switch. 


ECONOMICAL ASSEMBLY. Standard spade type ter- 
minals for use with !4’’ spade connectors. Simple, two- 


point mounting of switch housing. 


U.L. APPROVED. The switch is approved by Under- 
writers. Laboratories for use at 15 amperes, 125 volts 


or 7.5 amperes, 250 volts A.C. 


The skilled design and precision manufacturing that go 
into this switch are typical of the qualities which 
Mallory has built into millions of switches and timers 
for leading appliances. Write today for complete 


technical information. 





“xpect more... Get more from omnes RY 


MALLO ORY | 


. MALLORY & CO., 



















Inc., INDIANAPOLIS 6, INDIANA 



















PRE-SET, TAMPER-PROOF tion of one of the ten neon bulbs jn- 
TIMING stalled behind a numbered plastics 


front panel. Counting capacity can |e 
increased by connecting counters in 
cascade, 

Type 100A is used for countiig 
from 40 ke to 0 eps. Type LOOB js 
used for counting from 100 ke to 0 
cps. Both types have identical powe1 
requirements: 6.3 volts at 1.2 amp 
and 300 volts at 15ma. Required 

| input’ signal for both is 100 volts 
| min; rise time is | microsec or shorté 
| duration, 2 microsec or longer; resolu 





CONTROLLED 
ld 


at a price you can 
hela) 















Practically mon-breakable, Dura- 
kool Pre-set Timer Relays have 
more than proved themselves on 
the roughest and toughest jobs 
that could be found. Year by 
year, their use increases in sensa- 
tional fashion. 







tion time is 5 microsec. Arrangement 
| is provided for zero reset. Advanci 
Electronics Co., Inc., 451 Highland 
| Ave., Passaic, N. J. 






















No. 62, Re 
Controlled time available from 
15 to 20.0 seconds in either nor- 
as fe No false contacts : 
mally open or normally closed * : Ss IG LATC A 
i Wie aE aca dal cies a # No chatter sf ; LIDING LATCH FOR 
waiting. Your producti schedule ee Quiet in operation < | ACCESS PANELS 
is met. cant : ; , 
* 09 we one — Access doors and panels, either hinged 
i be or breaking of circui = Bt 
Pee Sees svete ser Somer ee 3 or removable, can be drawn tight 
™ | against frames or gaskets by turning 
DURAKOOL, INC., Elkhart, Indiana . knob of sliding latch. Sealing against 


dust and water is provided through 
adjustable pawl pressure applied by 


ALL- STE : 7 knob. When internal space is limited 
Ti iS aalh ey latch can be installed entirely on th 


outer surface of door and _ fram 
| Four rivets or screws attach the fas 
| tener to the door, and two more at 
tach the striker to the frame. Nothing 
but the rivet heads projects through to 




















UNIVERSAL 
meets exacting 


DESIGN 
REQUIREMEN 


TOROIDAL COILS 


Our specially designed machines now wind 5 ' , Vo) 
Toroidal Coils quicker and with more accuracy than the inside. Where space is available 
other standard methods. Universal Toroidal Coils inside the door, an alternate mode! 
in any size wire to your specifications—are economical conceals all parts but the knob behind 
in materials and possess the smallest external the door surface. th 
leakage field of all other shapes. Both outside and inside mod 
Universal Toroids wound to Mil-T-27 specs. are suitable for use on food machine 
Wire sizes #42 (.00249 mils) to #10 (.1019 mils). and other original equipment app 
Excellent Delivery in small or large quantity. cations. Operation is smooth witho 


B i , : need for precise alignment of faste1 
Engineering Service Available. 


pawl and striker. Inherent toleran: 
“ACCURACY IS A UNIVERSAL WORD" 


of the sliding latch allow for vari 

tions in panel thickness up to %4 

UNIVERSA Southeo Div., South Chester Cor 
que: ANUFACTURING COMPANY, INC. 3rd & North Governor Printz Bly 
















410 Hillside Ave., Hillside, N.J. Lester, Pa. 
No. 63, F 
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Because of the higher efficiency of germanium, these GERMANIUM 


new G-E rectifiers achieve a full 75% saving in size and 


weight—and yet actually cost less than any conventional Pg WER 


type dry rectifier in use today. This sharply-reduced 

weight and volume is a result of greatly-increased power RECTIFIER Ss 
per cell in G.E.’s unique low-loss rectifier. 

Compare and see! For new efficiency in your 1955 de- 

signs go the limit with new G-E Germanium Power 

Rectifier. Tell your rectification problem to the G-E 

application engineer— write today to: General Electric 


Company, Germanium Products, Section X8015, Elec- 
tronics Park, Syracuse, New York. 


a SAMPLE DELIVERIES ARE SCHEDULED FOR FEB. 1955! 


These rectifiers are available in standard combinations con- 
sisting of one or more rectifying elements. A few typical 


Be ““money-wise”’ and 
ratings are listed below. y 


“pound-wise” too, with these 
ciRCUIT D-C OUTPUT AT 55° C (Resistive Load) stand-out design features: 


Half Wave 30 amps @ 60 V 


15 amps @ 120 V Weight and volume reduced 


Full Wave Center Tap 30 amps @ 60 V 


10 amps @ 180 V Rectifier losses have been re- 
Full Wave Bridge 10 amps @ 125 V duced to 13 or less 


ai @ Cc . 
Three-Phase Half Wave 7 m4 @ ae No forward aging effects...no 


Three-Phase Bridge 15 amps @ 190 V res for age-compensating 
Three-Phase Star 30 amps @ 95 V evices 
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PROVED DEPENDABILITY 
MODERN APPEARANCE 





Hoe + PS DESPARD SWITCHES 


Precision built to exacting quality standards . . . P&S 
1317 has a totally enclosed plastic body . . . sturdy handle 
... positive action. . 
use, ¥2 H.P., 115 V. A.C., 125 V. D.C. for small motors. Also 
available in T-rated, 10 Ampere type (P&S 1311). 


. is rated at 15 Amperes for appliance 


P&S 1317 is compact... only 7%” wide, 158” long and 
16 deep . . . can be used singly or in combination with 


P&S Despard pilots or outlets. 


Note the modern appearing neck, rounded 
Sat each end—a distinctive feature of all P&S 
Bas Despard devices—one that will add to the 


Rt 
g 


If you have a problem involving wiring devices for your 






appearance of your product. 


P&S Wiring Devices Are Built to Last 


product, write us about it. Our sixty years of experience in 
producing wiring devices will be helpful. 


Write Dept. EM for complete catalog. 


PASS & SEYMOUR, INC., SYRACUSE 9, N.Y. 
Offices: 71 Murray St., New York 7, N. Y. 
1229 W. Washington Blvd., Chicago 7, Ill. 
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Laboratory 


and 
Engineering 
Equipment 





28-VOLT 100-AMPERE 
POWER SUPPLY 


Magnetic-amplifier-regulated, 28-volt 
100-amp power supply contains no 
moving parts other than the cooling 
fan. Features include its compactness 
(25 in. long x 15 in. deep x 15 in. 
high) and light weight for its rating 





(250 lb approx). Designated Model 
No. MR2430-100X, it has the follow 
ing specifications: d-c output, 24-30 
volts at 100 amp; a-c input, 230 + 10 
per cent, 3-phase, 60-cycles; and rip 
ple, 1 per cent. Voltage regulation is 
+] per cent; and response time, 0.2 
sec. Perkin Engineering Corp., 345 
Kansas St., El Segundo, Calif. 

No. 64, R« l ty 


TUBELESS HIGH-CURRENT 
DC-AC SUPPLY 


Variable, low-voltage dual d-c or a 
power source, Model 30, is designed 
especially for high amperage applica 
tions. It is intended for use with hig] 
power transistor amplifiers, regulated 
a-ec or d-c filament supply, solenoid 
and magnetic clutch operation, a 
motor control, and other high-current 
low-ripple d-c or regulated a-c lal 
ratory applications. 


























SPECIAL 


This single phase, 60 Cycle, Class “B” 
Transformer was manufactured for the 
AJAX ENGINEERING CORPORATION, 
Trenton, N.J., for use in one of their spe- 
cial furnaces of about 100 tons per day 
capacity for melting aluminum. Several 
transformers are serving two banks of fur- 


naces. It is 2400 4800 ‘600 v. tapped in 
7 steps to 150 v. 


NOTHELFER Transformers are superior 
because they are vacuum-pressure impreg- 
nated, and all joints over 10 amperes are 
silver-soldered. Bus leads of over 100 am- 
peres are silver-plated, conservative copper 
and steel. 


Laminations, oriented and most silicon 
steels are annealed in accurately con- 
trolled nitrogen atmosphere electric fur- 
naces. 


Other transformers from 10 VA to 300 KVA 
Dry-Type only. Both open and encased. 1, 2, and 
3 Phase. 15 to 400 Cycles. Also Iron Core and 
Air Reactors. Large Saturable Core Reactors. 


SEND FOR 8 PAGE BULLETIN 
No Charge At Any Time For 


Design Service 


WINDING LABORATORIES 


P. 0. BOX 455, DEPT. 101, TRENTON, NEW JERSEY 


‘NEMA 
Manufacturers of Electrical Transformers— ay 


meueee Testing Equipment MEMBER 
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Here’s what you can do with GRADE “TS” 


GLASTIC 
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PUNCHES COLD 


HIGH 
le NG meets 


LOW MOISTURE 
UST) 


a ee 


GLASS POLYESTER SHEET INSULATION 
QW at Paper Base Phenolic Prices! 


In Grade TS GLASTIC you get 20% higher heat stability 
than NEMA XX laminates, plus three times better impact 
strength, 25 times better arc resistance, and 40% lower 
moisture absorption. Grade TS has been fully tested at 
Class B temperatures and higher. As a result, it has been 
demonstrated to be an ideal medium for mounting panels, 
terminal strips, barriers, coil washers, bus supports, base 
plates, and other insulating or physical supporting parts in 


Glastic 
Grode 1S 





switch gear, transformers, 
motors, controls, and ap- 
pliances. Note in particu- 
lar important comparisons 
in the chart. 


Write for Data “E-1” for 
complete details and sample. 


THE GLASTIC CORPORATION 
1823 East 40th Street, Cleveland 3, Ohio 


GLASTIC 


ALKYD POLYESTER 





Features include low heat dissi 
tion, high conversion efficiency, ex: 
lent transient response, dual regulat.d 
a-c or d-c outputs, and vernier vo‘ 
age adjustment down to zero outpiit 
Line regulation for the unit is accor- 
plished by means of passive magn« 
elements. Junction germanium diodes 
are used for d-c rectification. Low 
d-c impedance is assured by use of 
low-resistance filter components; con- 
stanttimpedance variable transformers 
are used for a-c or d-c voltage ad 
justment. 

Input voltage is 105-125 volts a-c, 
60 cycles. Output is 0-30 volts d-c o1 
0-130 volts line-regulated a-c. Maxi 
mum load current is 1.5 amp max, 30 
va capacity. Ripple for the d-c output 
is less than | per cent. Line regulation 
is better than +1 per cent change in 
output for full range of input line 
variation. Two models are available, 
including a metered version which 
permits continuous monitering of out- 
put voltages. Electronic Research As- 
sociates, Inc., 715 Main St., North 
Caldwell, N. J. 

No. 65, R: 


INSULATED 
ALLIGATOR CLIPS 


Fast test connections on miniature and 
other equipment is made possible by 
test clip with newly developed 
2-piece insulator that adds negligible 
size to slim-nosed clip (61 in. OD 
and covers it right down to the tip. 
The tough, thin plastics insulating 
material stretches and contracts as 
the clip jaws are opened and closed. 


A tubular insulator covers the tail 
of the clip, while a tapered insulato: 
covers the jaws. For complete prote 
tion, the two parts of the insulato: 
overlap. The hidden metal barre! 
which is the tail of the clip, accon 
modates a banana plug, and also pr 
vents bending of the bared wire when 
using the screw connection. The scr 
connection is readily made by te: 
porarily slipping one insulator f{ 
ward. 

Two clip types are available: o 
is cadmium-plated steel; the other 
solid copper with a brass screw co 
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30 Waldes Truarc Rings Save Space and Time... 
Simplify Assembly and Disassembly 


Potter’s New Digital Magnetic Tape Handler 


@ Prime requirements: fast starts, fast stops, fast tape 
speeds, great accuracy. Using Truarc rings, this new model 
starts and stops the tape within 5 milliseconds, has tape 
speeds up to 60 inches per second. 


Tension Shaft Assembly _-* 


@® Truarc E-Rings snap quickly into place, act as shoulders 
for the ball bearings with a minimum of friction. Additional 
Truarc Rings are used as spacers on shafts, can be located 
accurately to extremely close tolerances. 


Potter Instrument Company, Inc., of Great Neck, L. I.., 
uses 30 Waldes Truarc Retaining Rings in their new 
Model 902 High Speed Digital Magnetic Tape Handler. 
In addition to solving a variety of fastening problems, 
Truarc Rings facilitate the rapid acceleration and fast 
stopping needed in these machines. 


Wherever you use machined shoulders, bolts, snap 
rings, cotter pins, there’s a Waldes Truarc Retaining 


SEND FOR NEW CATALOG 


=) TRUARC / 


REG U S PAT OFF 


tt erarsiiiia ar 


WALDES KOHINOOR, INC., 


JANUARY 1955 


For precision internal grooving and undercutting .. 


~ 


LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS. 2.362.947. 2.382 948: 2.416.652. 2420921 2.428.341, 2.439.785. 2.441.646 2.455.165 
2.463.380. 2.463.383. 2.467.602 2.467603 2.491.306 2.509 081 AND OTHER PATENTS PENDING 


Solenoid Mount and Capstan Assembly 


Je Miniature Truarc E-Rings on .040 diameter shaft and on 

‘f continuously running capstans eliminate projecting bolts 
and screws. Rings permit rapid assembly and disassembly, 
fast replacement of worn rubber capstans. 


@® Truarc Standard Rings (Series 5100) hold the reel shaft 
assembly firmly in place and permit the use of quick-lock 
hubs so that the reel tapes can be changed in seconds as 
they are finished. 


Ring designed to do a better, more economical job. 
Truarc Rings are precision engineered, quick and easy 
to assemble and disassemble. They save time and 
increase operating efficiency. 

Find out what Waldes Truarc Retaining Rings can 
do for you, toward saving costs and improving your 
product. Send your blueprints to Waldes Truarc 
Engineers for individual attention without obligation. 


. Waldes Truarc Grooving Tool! 
a 


EN 


Ses 


~ )  Waldes Kohinoor, Inc., 47-16 auste! Pi., 1. 1.¢.1,N.Y. 


Please send me the new Waldes Truarc Retaining 
Ring catalog. 
(Please print) 
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More ‘Engineers on A-N and civilian projects are proving— 


It pays to specity 


AMPERITE 


DELAY RELAYS 


and 
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changed as easily as a radio tube. 


. o* ae 
simplest, most effective method for obtaining 9 
automatic regulation of current or voltage. Her- | 
metically sealed, they are not affected by changes Q 
in altitude, ambient temperature (—55 to [® 
+-90°C), or humidity. Rugged; no moving parts; f 

4 

a 


Technical Bulletin No. AB-51 


es CO. Inc., 


In Canada: Atlas Radio Corp 


ad ...cost less! 


Thermostatic DELAY RELAYS 


MOST COMPACT, HERMETICALLY SEALED 
Provide delays ranging from 2 to 150 seconds. 


e Actuated by a heater, they operate on A.C., 
D.C., or Pulsating Current. 


e Hermetically sealed. Not affected by altitude, rl 
moisture, or other climate changes. 


. 


Aan 


@ Circuits: SPST only — normally open or nor- 
mally closed. 

Amperite Thermostatic Delay Relays are com- 

pensated for ambient temperature changes from 


—55° to +70°C. Heaters consume approximately 
2 W. and may be operated continuously. The er 
units are most compact, rugged, explosion-proof, MINIATURE 


long-lived, and — inexpensive! 
TYPES: Standard Radio Octal, and 9-Pin Miniature. 


PROBLEM? Send for Bulletin No. TR-81 


Also a new line of Amperite Differential Relays — 
may be used for automatic overload, over-vcltage, under- 
voltage or under-current protection. 


BALLAST REGULATORS 


. Amperite Regulators are designed to keep the 
current in a circuit automati- 
cally regulated at a definite 
value (for example, 0.5 amp). , » 


\ 






' 
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@ For currents of 60 ma. to 5 amps. 
Operates on A.C., D.C., Pulsating 
Current. 
















@ Hermetically sealed, light, compact, 
and most inexpensive. 


Amperite Regulators are the 
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561 Broadway, New York 12, N. Y. 


on 3E VARIES 







Write for 4-page 













., ltd., 560 King St. W., Toronto 2B 
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nection. is available 


Each type 
either red or black insulators for lea: 


wit 


Mueller 
3lst St., 


Electric Ci 
Cleveland 14, Ohi 


identification. 


1538 E. 
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CLOSELY REGULATED 
POWER SUPPLY 
Featuring less than 100 microvolt 
ripplt over its entire operating rang: 
Model UHR-245 Ultra High Regula 
tion Power Supply furnishes continu 
ously variable voltage from 150 to 500 
volts and delivers up to % amp d- 
with 0.002 per cent load regulation 
The internal impedance is 0.01 ohm 
for d-c and low frequencies, and less 
than 0.05 ohm for frequencies as high 
50 ke (at higher frequencies th 
impedance is equivalent to 0.05 ohm 
in series with 4 in. of wire). 

Full rated maximum current 
be drawn with 100 per cent duty evck 


as 


Call 


at any output voltage and at any lin: 
voltage from 105-125 volts. Drift 
kept very low by the use of drift 


cancelling differential 


amplifiers, a 


ahaa sali ade 





and 
low-temperature-coefficient wirewound 
resistors. 


new high stability reference tube, 


The d-c output is controlled 


by a precision wirewound potentio 
meter, ganged with a Variac to obtain 
good efficiency at the lower output 


Ruggedized hermetically) 
sealed 3!2 in. meters are provided o1 


voltages. 


the front panel for monitoring current 
and voltage. There are two independ 
ent 6.3-volt a-c 10-amp outputs. 

Model UHR-245 is available eithe: 
in a cabinet for bench use or with 
rack panel 8% in. high. Krohn-Hit 
Instrument Co., 560 Massachusett 
Ave., Cambridge 39, Mass. 

No. 67, F 





CONTROLLED RELATIVE 
HUMIDITY CABINETS 
Controlled relative humidity cabine! 
provide control of relative humidity 
at any point from 50 to 99 per cent 


and a dry bulb temperature rang: 
from ambient to 70 C. High humidity 
without condensation on test speci 


mens is another feature, made possibl: 
by manufacturers counterflow — ai! 
baffle-cooling coil arrangement. 


Extended-surface cooling coil an 


Here’s how CARBONEERING by Speer 
helps solve design and 
a materials problems 


of carbon’s versatility 


Cc : h : ¢ “6 ” ° 
sasatineaiiens — rl am Short of the “right” materials? 
Sawed igh corrosion resistance 


Drilled High heat transfer Many a design engineer has revised his notions of materials requirements 


Milled Low electrical resistance 
Sted High thermal shock resistance 
High heat transfer (graphite) 


after seeing some of the results of Speer carboneering—the design and 
manufacture of parts and equipment from carbon and graphite. Carbon 
products are versatile*‘—can frequently perform better than the materials 
they replace. 


Turned 
Planed Carbon is: 
Hobbed Non-warping 


Ground Not wetted by molten metals Speer has been carbonee ring new parts and designs for over fifty years. 
Molded Chemically inert This large graphite crucible—for example. It was designed and made by 
Extruded Self-lubricating (graphite) Speer specifically for a firm that manufactures carbide-tipped tools. It 
has the high heat transfer and resistance to thermal shock necessary for 
a crucible material. It is not wetted by molten metals and it is relatively 

inexpensive. 
Or consider these contacts—in wide use as circuit breakers and motor 
starting devices. The carbon grades used give them high mechanical 
St: Marys, Pa. strength to withstand heavy service. These contacts are dense in structure 

Divisions: Speer Resistor * Jeffers Electronics and will not burn away under severest arcing conditions. 

International Graphite & Electrode Speer’s experienced designers and engineers can make carbon perform 
many new and unusual tasks. If you have a design problem—or are hob- 


bled by materials difficulties — why not let Speer help you carboneer a 
practical solution? Send us all the details. 
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| solenoid valve is standard equipment 
for circulation of tap water. It all ows 
automatic operation at ambient, slicht- 
ly below ambient, and up to 70 C, 
with fine control of humidity. Amv unt 


of water circulated is less than 5 gal 
per day. 
Relative humidity is controlled w ith- 


— | in +2 per cent at any point. Dr 
it [ i | e bulb temperature is accurate to +! C, 
' yi b 


SIMPLIFY YOUR MACHINES AND REDUCE YOUR COSTS 
BY ADOPTING TIME OR COUNT CONTROL DEVICES. 





achine operators prefer dial | Wet and dry bulb temperatures are 


control with automatic opera- 
tion for those tedious jobs. 
Repetitive performance with 
assured quality control is guar- 
anteed. 


Eagle Signal Corporation can 
supply a precision timer or 
counter for any purpose or 
they can design and build a 
control panel assembly for your 
application. Let Eagle engineers 
assist you with your machine 
control problem. 


Write for FREE BOOKLET 


“See What Timing Can Do For You” 








individually controlled by UL-approv- 
| ed automatic hydraulic thermostat. 


A power selector switch on dry bulb 
heater permits selection of wattag 


| in relation to temperature and work 
| load. Additional features include low- 


velocity multi-bladed —_ turbo-type 


| blower mounted at top of cabinet. 
| Constructed of stainless steel (Type 


18-8), cabinet is provided with an 


| inner glass observation door with Ty- 


gon Tube seal and alloy pressure-type 


| latches. Insulation is 3 in. of Fiberglas. 


Four standard sizes have capacities 


| from 1.4 to 10.0 cu ft. Standard is 


115-volt, 60-cvcle operation. Blue 


| M Electric Co., 306-308 W. 68th St., 
Chicago 21, Ill. 


No. 68, Ré 


PosTcARDs are provided on pag 
219 as a convenience to the read 
er in obtaining Feature Article 
Reprints, additional data on New 
Components and Materials, mam 
facturers’ copies of Literature fo: 
the Asking, and additional infor 


mation on Advertised Products. 


Eagle Timers save time, save money. 
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Whatever the job... PERMACEL lape 


IF THEY LOOKED BEHIND THE SCREEN OF ATV SET... 


FINE PERFORMANCE is assured by the PERMACEL 2 IN 1 Electrical Tapes sim- A WIDE VARIETY of Permacel 2 in | 
dependability of the twelve to eighteen plify inventory and cut production time— Electrical Tapes with cloth, film, paper or 


transformers usually used in a TV receiver. one tape is self-sticking and heat curing. laminated backings fit every requirement. 


VW) S€irF-3 ti | 
Many jobs can be done faster, better, easier with self-sticking tape... write Permacel Tape Corporation, New Brunswick, N. J. 
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BARBER 
HE 


compact, powerful 
high quality for a wide 
range of applications 








PERMANENT 
MAGNET 

BARBER-COLMAN 

MOTOR 


Rta, 


SPLIT-SERIES 
BARBER-COLMAN 
MOTOR 


MOTOR WITH 
GEARHEAD 


MOTOR WITH 
TOROIDAL FILTER - 





MOTOR WITH CENTRIFUGAL BLOWER 


Looking for a d-e fractional hp motor 
of unusually high quality, high depend- 
ability? Specify Barber-Colman, the ver- 
satile line of small motors in both per- 
manent magnet and split series types ... 
in various mountings and speeds, and 
outputs up to 1/10 hp. Ideally suited to 
power electro-mechanical actuators, gen- 
erators, switches, blowers and program- 
ing devices. Barber-Colman small d-c 
motors are also available with lightweight 
radio noise filters to meet radio interfer- 
ence requirements of USAF. They are 
ideally suited for use as tachometer gen- 
erators. Whatever your problem involv- 
ing small motors, consult Barber-Colman 
Company for an expert solution. 


Write for free catalog F. 4344-1 


BARBER-COLMAN COMPANY 


Dept. M, 1403 Rock Street, Rockford, Illinois 
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Literature for the Asking 


To obtain copies of these publications 
circle item number on_ postcard in 
Reader Inquiry Facility, page 219. 


PRINTED - CIRCUIT COPPER - 
CLAD LAMINATES—Concisely pre- 
senting basic technical facts and de- 
sign data on printed circuitry, illus- 
trated 12-page bulletin first describes 
various methods of producing printed 
circuits and treats in detail the most 
important ones. The second section 
contains detailed specifications on the 
available grades and properties of 
Copper-Clad Phenolite laminated plas- 
tic. Listed are some of the available 
metal and non-metal clads. National 
Vulcanized Fibre Co. 
> No. 69, Reader 


NICKEL AND NICKEL ALLOY 
TUBING—Mechanical properties and 
chemical analyses of nickel and nickel 
alloys are presented in Bulletin No. 
19, describing facilities of a specialty 
redraw mill for producing to customer 
specifications smal] diameter tubing. 
Data are provided on advantages and 
limitations of the various available al- 
loys, as well as on standard tubing 
tolerances and other specifications. 
Superior Tube Co. 
No. 70, Ré 


RADIO-NOISE FILTERS, CAPACTI- 
TORS-—Standard and __ special-order 
radio-noise filters, many of which 
meet Airforce requirements, are de- 
scribed in an illustrated 22-page cat- 
alog listing models rated from under 
1 to up to 200 amp. Data and an at- 
tenuation curve are provided for a 
standard filter in each of the ten cur- 
rent ratings. Also described is a line of 
capacitors containing bathtub, tubu- 
lar, and special-order types. The Pot- 
ter Co. 
No. 71, Re 


ELECTRICAL CERAMICS Bro- 
chure lists in a two-page table elec- 
trical and mechanical properties of 
standard grades of electrical ceramics, 
together with their recommended gen- 
eral applications. Data are provided on 
steatite, Forsterite, semi-steatite, por- 
celain, zircon, alumina, light-duty re- 
fractories, and other ceramics. General 
Ceramics Corp. 
No. 72, Re« 


THERMOCOUPLE ELEMENTS-—II- 
lustrated 4-page bulletin describes line 
of Serv-Rite thermocouple elements 


and bare thermocouple wire. Applica- 
tion data are provided for various 
metals and types of elements, includ 
ing platinum and _ platinum-rhodium 
iron constantan, chromel alumel, as 
well as on twisted and welded insu 
lated thermocouple elements, alumi 
num temperature-limit safety fuse el: 
ments, immersion tips, and_ related 
products. Claud S. Gordon Co. 
No. 73, Reader Inquiry Facilit 


NEMA MOTOR STANDARDS 
Twenty-four-page bulletin is a con 
densation of the data on motors in 
cluded in NEMA Standards for Mo 
tors and Generators, publication No 
G1-1949, and subsequent revisions 
Some standards are reprinted in thei 
entirety, while others have been com 
bined. Data, with a few exceptions 
applies to motors rated up to 200 hp 
National Electrical Manufacturers As 
sociation, 

e No. 74, | 


POWDERED METAL PRODUCTS 
Illustrated brochure describes typical 
products and company facilities for 
producing powder metal parts. In 
cluded are the physical properties 
compositions and other technical in 
formation on the more popular iron 
base and copper-base alloys used 
Discussed are design considerations 
suggested tolerances and machinabil 
ity. Powdered Metal Products Div 
Yale and Towne Manufacturing Co 
No. 75, Reader Inquiry Facility, ¢ 


ROTARY MULTIPOLE SWITCHES 
Rotary multipole switches, described 
in a 12-page catalog, are available ir 
two types; Type T (snap-acting) pro 
viding up to 4 selector positions, and 
Type JR (detent-action) switch pro 
viding up to 8 selector positions. Wir 
ing diagrams and contact charts ar 
provided for voltmeter, ammeter and 
voltmeter-ammeter switches. Data ar 
provided on ratings, dimensions, and 

mounting. Electro Switch Corp. 
No. 76, Reader Inquiry Facility, f 


pace 


VACUUM-MELTED METALS AND 
ALLOYS—General information an 
technical data on vacuum-melted met 
als and alloys, as well as on severa 
commercial services now available i 
connection with such metals, are i 
cluded in technical Bulletin WVM-10( 
Techniques make possible improv: 
ment of properties of existing meta 
and alloys, as well as development « 
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PHOSNIC 
BRO! 


This patented Chase alloy 
may be the perfect 
metal for your Special Job! 


For jobs requiring a metal with high 
strength as well as high conductivity, 
Chase Phosnic Bronze is ideal. 

The combination of high strength 
and high conductivity found in Chase 
Phosnic Bronze is not matched by any 
other commercial metal! In addition, 
Chase Phosnic Bronze has excellent 
workability, high corrosion resistance. 

For complete information on this 
special Chase alloy, check the coupon 
below. 


ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
Chase Brass & Copper Co. 
Waterbury 20, Connecticut 
Dept. EM-155 
Gentlemen: 
® Please send me your free Phosnic Bronze booklet. 


Name 
BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
lhe Nation’s Headquarters for Brass & Copper _ (tsales office only 


Position 
Firm 
Street 


Albanyt Chicago Denver Indianapolis Minneapolis Philadelphia St. Louis : 
City_ ____State 


Atlanta Cincinnati Detroit Kansas City, Mo, Newark Pittsburgh San Francisco 
Baltimore Cleveland Grand Rapidst Los Angeles New Orleans — Providence Seattle 
Boston Dallas Houston Milwaukee New York Rochestert Waterbury 


a mm mee me Sm es SD DS SD ce ld 
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NEW POTENTIALS 























better products, they rely on you 
the designers and engineer 








* Be experience with 
N IMAGINATION — to develop new 
and better products and methods! 

Ready to work with you are 

Telelths ele dim lMe Seite lite, 


creative talents. In the field of timing 
motors, HAYDON is such a company 














































































If 60 cycle, 400 cycle, or d-c timing 
motors are to be used in your 
product or process, call in the 
nearby factory-trained HAYDON 
Field Engineer. He can help you find 
the right motors for precisely, 
dependably using time 
controlling time . . . metering time — 
for bettering performance and 
opening new horizons to product 
and process use. Clip and mail the 
coupon for his name. . . and for an 
informative catalog — today! 




































































HAYDON 


AT TORRINGTON 


A SUBSIDIARY OF GENERAL TIME CORP 











a HAYDON Senatesianin Company, Inc. 
TIM ! wh GC 2525 ELM STREET tet nt P y 


Send me the name of the nearby HAYDON Field Engineer 
Send me catalog, ‘Electric Timing Motors 




































































NAME 
*Trade Mark Reg. POSITION 
U.S. Patent Office * COMPANY 
; CO. ADDRESS 
2 ciTY ZONE STATE 
é 
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Because manufacturers must have 


s 


who have the ability to apply 
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new alloys tailored to specific requi:e- 
ments. Several examples of these ire 
given, together with their propertics, 
Carboloy Dept. of General Electric 
Co. 


rcle No. 77, Reader Inquiry Facility 


INSULATED TEST CLIPS—Advan- 
tages and design features of Alligator 
test clips completely insulated with 
two-piece viny] insulator, are described 
in an illustrated brochure. Slimness of 
the clips permits their use in tight 
spots. Special “lip action” of slotted 
nose permits clip to bite terminal with- 
out exposing metal clip. Complete 
specifications are provided. Mueller 
Electric Co. 
No. 78, Read 


TEMPERATURE CONTROLS 
Three dual temperature controls, in- 
corporating two independent electric 
switches for operation up to 1800 F 
are described in Bulletin 105. The 
models differ only in type of enclosure; 
standard, weather-tight, or explosion- 
proof. All operate by the differential 
expansion of solids (two concentric 
tubes) and use no filled bulb or capil- 
lary tubing. Rated at 15 amp, 125-250 
volts, a-c, the switches are actuated by 
the tube expansion through a lever. 
The Burling Instrument Co. 

ircle No. 79, Reader Ir ry Facility 


SMALL MOTORS—Condensed cata- 
log, F4271-5, announces a line of uni- 
directional Type YAF motors avail- 
able in nine ratings from 0.0045 to 
0.024 hp at 2800 rpm. Data are also 
provided on other types of unidirec- 
tional, synchronous, reversible, and 
geared-head shaded-pole motors with 
ratings up to 0 hp. Covered are fea- 
tures, specifications and applications. 
Barber-Colman Co. 
No. 80, Rx 


BENDING BRAKES — Sixteen-page 
manual contains photographs and dia- 
grams showing ways in which Di-Acro 
standard, finger, and radius brakes can 
be set up for experimental or produc- 
tion forming jobs. By changing the 
forming bar to meet the application, a 
single brake can be converted into a 
bar folder, tab former, radius forme: 
open-end brake, standard brake, or bi 
and pan brake. Capacity of brake 

16 gage mild sheet steel. O’Neil-Irwi 
Manufacturing Co. 

No. 81, 


xX 


IS 


RELAY STEELS—Relay steels, 
scribed in a revised 12-page technical 
bulletin, are essentially silicon-iron, 
comparable in chemical composition 
to the electrical (AISI Type No. M-55) 
grades of flat roller electrical stec!. 
Graphs of hysteresis loops and mag- 
netization curves demonstrate thir 
magnetic properties. Text provides «c- 
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At that moment, when the new product is ready for 
launching, you're glad to know that it is starting out 
right in containers which guard against damage all 
the way. Developed with the same care as you give 
your product, Gaylord Boxes combine proved design 


with quality board to give you superior protection. 


You owe it to yourself —and to your products, new or 


old—to investigate Gaylord Boxes. Call your nearby 


sales « f fi ce. 


CORRUGATED AND SOLID FIBRE BOXES + FOLDING CARTONS + KRAFT PAPER AND SPECIALTIES + KRAFT BAGS AND SACKS 


GAYLORD CONTAINER CORPORATION * ST. LOUIS 


SALES OFFICES FROM COAST TO COAST * CONSULT YOUR LOCAL PHONE BOOK 


JANUARY 1955 





































from Engineering ability and production facili- 
ties are as important to you as the charac- 
teristics of the components you select. After 
components are approved, you are de- 
problem pendent upon your supplier . . . dependent 
upon him for engineering assistance . . . 
dependent upon his ability to produce 
th h quality products in the required quantities. 
roug Many of the servo motors, synchros, 
gyros and systems in use today had their 
. inception on the drafting boards of Kear- 
roduction fott’s engineers. This is proof of Kearfott’s 
D engineering ability. Kearfott offers com- 
plete engineering service before, during 

and after the purchase of a component. 


A modern building, over 430,000 
square feet of floor space, equipped with 
the latest in precision machinery, manned 
by 3,000 highly skilled specialists, is your 
assurance of Kearfott's ability to produce. 






































Yes, Kearfott is a dependable source 
of supply. If you have a design problem 
or require a special or standard compo- 
nent, contact Kearfott. 


























KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 





























earsjott 


Send for bulletin giving data of com- 
ponents of interest to you. 















A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 

















KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales ond Engineering Offices: 1378 Main Avenue, Clifton, N. J. 




















West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 















Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
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ditional data on physical properties as 
well as information on machining and 
forming, annealing, and finishes. Al!e- 
gheny Ludlum Steel Corp. 

rcle No. 82, Reader Inquiry Facility, page < 


POLYVINYL CHLORIDE RESIN 
General-purpose 100 per cent poly- 
vinyl chloride resin, TVC-50, assures 
smooth and glossy extrusions due to 
excellent pigment wetting properties. 
Other advantages pointed out in a 
l-page data sheet include excellent 
dry blending qualities, good heat sta- 
bility, and good electrical properties. 
Medium processing temperatures are 
required; molecular weight is in the 
medium range, allowing for easy proc- 
essing. Diamond Alkali Co. 
2 No. 83, Reader juiry Facility, pad 


MAGNETIC DISK BRAKES—Direct- 
acting magnetic disk brakes that can 
be supplied for motor-flange mounting, 
as well as floor- and vertical-mounting, 
are described in a 4-page brochure 
complete with dimensional drawings. 
Recommended for continuous or inter- 
mittent duty, brake is electrically re- 
leased and spring-set; direct-acting 
magnets eliminate all linkages and 
levers. Available for the 60, 70 and 80 
Series brakes are drip-proof or dust- 
tight, water-proof enclosures. Dings 
Brakes, Inc. 
No. 84, Reader ry Facility 


SCREW-LOCK INSERT — Locking 
force produced by a constricting grip- 
coil at the end of a new screw-lock in- 
sert eliminates need for lockwashers, 
lock nuts and lock wires. Design fea 
tures of the insert, which meets the 
prevailing torque requirements foi 
locknuts specified in AN-N-5b, are dé 
scribed in an illustrated 4-page_ bro- 
chure. Heli-Coil Corp. 

No. 85, Re r 


MOLDED, EXTRUDED RUBBER: 
PLASTICS—Facilities for producing 
molded rubber and extruded rubbe: 
and plastics products to customer spe: 
ifications are discussed and illustrated 
in a brochure also containing data on 
the performance characteristics, tole 
ances, and properties of many types ot 
common rubber and_ plastics com 
pounds. A glossary of commonly used 
rubber terms and other reference ma 
terial are included. The General Tir 
and Rubber Co. 

No. 86, Re 


ENVIRONMENTAL TEST EQUIP- 
MENT ~— In addition to describing 
equipment for testing under various 
conditions of temperature, altituc: 
humidity and sand and dust, six-pax 
catalog covers a recently developed 


explosion chamber, rain and sunshine 


chambers, and related products. Ty 
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e Since 1867 engineers, scientists, designers, 
surveyors, draftsmen have relied on K&E as the 
foremost, most progressive, and most complete 
source of supply for the tools, equipment, and 
materials they work with. When you buy, think 
first of K&E, headquarters for 7,000 items. 
For example... 


LEROY® LETTERING SETS 


The diversity of alphabets, numerals, symbols, trade- 
marks and other designs available from stock or 
made to your special order, is almost unlimited with 
Leroy Lettering Equipment. You can have practically 
anything you want. 


KE U FFE L & ESSER CO. In Leroy Lettering each letter and number can be 


esr 1067 drawn complete without shifting the template. This 

New York - Hoboken, N. J. ease and simplicity of operation, combined with the 

Gee: ta teas 6 consistent uniformity of the lettering, has made 

San Fronckco © Los Angeles * Montreal Leroy Lettering Sets a “‘must’’ in thousands of draft- 
Distributors in Principal Cities ing rooms the country over. 
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| These Features 
Nake The Difference 





























































Low resistance electrical connections that stay low even 
after years of service, eliminate needless heat generation 
and extend rectifier life. Check these features: 























1 Soldered copper bus bars. 





2 Dual collector elements at each plate. 











3 Special insulators that do not compress with age and 
cause loose assemblies. 














Let us consider your power conversion problems or re- 
quirements. Write, wire or phone (Bloomington 2-1435). 



































Rectifier Division 




















Dept. M1, 415 North College Ave., Bloomington, Indiana 


In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 
Export: Ad Auriema, Inc., New York City 
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cal is the ALT-Series for temperatures 
between —100 F, or lower than 500 
F: altitudes can be simulated to 80,000 

ft or higher. American Research Corp, 
ircle No. 87, Reader Inquiry Facilit 


VARIABLE PULLEY DRIVE—Fea- 
turing a_ static-conducting variable 
belt, variable pulley drive, described 
in an 18-page catalog, also contains 
a variable pulley and an adjustable 
base. Drives are available in ratings 
from fractional to 15 hp. Also de- 
scribed are combination pulleys, con- 
sisting of an adjustable and a variable 
pulley, that permit speed ranges from 
3:1 up to 10:1. Illustrated case his- 
tories are included. Lewellen Manu- 
facturing Co, 

ircle No. 88, Re 


BIMETAL DISK THERMOSTATS 
Designed either to make or break cir- 
cuit upon a temperature change, Type 
A bimetal disk thermostats are avail- 
able in a semi-enclosed type for fast 
response and in a hermetically sealed 
model (operating temperature, —40 to 
400 F and —40 to 300 F, respec- 
tively). The bimetal is completely in- 
sulated from the contact disk, making 
thermal element electrically independ- 
ent, responding only to heat from con- 
trolled device or air surrounding ther- 
mostat. The Stevens Mfg. Co., Inc. 
No. 89, Re ry F ty, page 


TITANIUM BOLTS AND SCREWS 
Condensed technical data on titanium 
aircraft bolts and screws are provided 
in a 32-page catalog listing aircraft 
bolts (AN3 through AN8), close toler- 
ance shear bolts (NAS464 series) and 
aircraft screws (AN509 series). Briefly 
discussed are the corrosion resistance 
of commercial titanium and its chem 
ical and physical properties, as well as 
fastener design data. Weight tables 
are provided. The H. M. Harper Co 
No. 90, | ry F t d 


MODULAR SYSTEMS-Strip Turret 
System, described in Bulletin 54A 
provides basic structures, togethe: 
with special assembly and wiring meth 
ods for modular construction of ele: 
tronic components. Terminals permit 
clip-in insertion of components; a sp 
cial wiring method stitches wire « 
tape under the terminals. Plug-in ir 
closures with snap-open side pane! 
are available. Vector Electronic Co. 
No. 91, Re r f ty, £ 


BALL, ROLLER BEARINGS-— Amon 
the types of ball thrust bearings list« 
in an illustrated 14-page catalog a 
flat-race, grooved-race, and bande« 
ball thrust bearings, many of whi 
are available in light, medium, an 
heavy series. Data are also presente 


(Continued on page 226) 













v, 


Profitable low-cost production starts on the drafting 
board. That’s why electronic designers should know about 
EASY-FLO and SIL-FOS brazing. This widely used process 
is the key to amazing strength, speed and economy in the 


is ASY Ke) production of metal assemblies. And for many electronic 
sos assemblies, low-temperature EASY-FLO and SIL-FOS braz- 

ing offers these further important advantages: high electrical 

conductivity—strong resistance to corrosion—minimum dan- 


Sl i. FOS ger of overheating when joining thin metals. 


BEST WAY TO GET THE FACTS is from a field service engineer. 

He has the know-how to help you from design right through 

to production. Glad to send him, entirely without obligation. 
t, Just write and say when. 


Ss 


SUL Re an RES 
peste Oo as Sol RE PP fr ke 


A CASE IN POINT — in producing their line of Precision Microwave Test 
Equipment, the FXrF-R MACHINE WORKS, Inc., Long Island City, N. Y. 
do quite a bit of EASY-FLO and SIL-FOS brazing. Typical jobs pictured are: 


1. Klystron Tube Mount assembly for Micro- 
wave Spectrum Analyzer—6 EASY-FLO joints. 
2. Broadband Probe—the main body is 
EASY-FLO brazed to base and detector tee. 
3. Wave Guide assembly for Direct Reading 
Frequency Meter—4 EASY-FLO joints. 


2K FOR THE FACTS IN PRINT GET BULLETIN 20 


It gives all the advantages of EASY-FLO and SIL-FOS brazing 
plus useful information about joint design and fast production 
brazing methods. Write for a copy, today. 


OFFICES and PLANTS 
BRIDGEPORT, CONN, 
PROVIDENCE, R. |. 
CHICAGO, ILL. 
- CLEVELAND, OHIO 
EASY-FLO @ ° DETROIT, MICH. 


Te General Offices: 82 Fulton S$?t., New York 38, N.Y. LOS ANGELES, CALIF. 


TORONTO, CANADA 


DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANADA 


HANDY & HARMAN 
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As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELEcrricaL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


REPRINTS NOW AVAILABLE 


Stainless Steel Finish Effects, January 
1955, 8 pages. Mechanical and 
chemical treatments can modify ap- 
pearance of the standard mill fin- 
ishes obtainable on stainless sheet 
and strip. (111) 

Speed Regulators for D-C Motors, 
Parts I and II, December 1954 and 
January 1955, 16 pages. Four com- 
mon types of regulators are eval- 
uated to provide a basis for choice 
by motor users. Discussions of each 
regulator are related to the oper- 
ating fundamentals of d-c motors. 

(122) 

Nomagraphs as Engineering Work- 
sheets, January 1955, 8 pages. Re- 
view of nomagraph fundamentals 
and use. Also, a nomagraph for 
determining if effort of making 
nomagraph for a particular problem 
is justified. (139) 

Digital Techniques for Automatic 
Controls, parts I and II, November 
and December, 1954, 16 pages. 
How the new “operational-dig- 
ital” techniques combining analog 
and programmed-digital computing 
methods can be applied to control 
circuits. (117) 

Research Progress in Dielectrics— 
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EDITORIAL REPRINTS 


How To Get Them 


numbers indicating the reprints de- 
sired and then mail the card. R. I. F. 
postcards will be processed by the 
publisher only if all information re- 
quested is given and is clearly printed 
or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 





1954. December 1954. 12 pages. 
First hand summary and interpreta- 
tion of Conference on Electrical 
Insulation reported each year by 
ELECTRICAL MANUFACTURING. (118) 


Circuit Applications of Voltage-Sen- 
sitive Capacitors, December 1954, 
8 pages. Discussion of dielectric 
amplifier and other circuits in 
which voltage-sensitive capacitors 
are used to perform functions of 
tubes or transistors. (135) 


Insulation Classification. November 
1954. 12 pages. A_ classification 
table for insulating materials is in- 
cluded in the report, “International 
Standards for Insulation, Motors, 
and Components,” covering the 
1954 meeting of the Interna- 
tional Electro-technical Commis- 
sion. (137) 


Noise Measurements, November 1954, 
12 pages. Review of the funda- 
mentals of sound and noise meas- 
urements with particular reference 
to the development of a test code 
for unit heater fans. (119) 


Applying A-C Solenoids, November 
1954, 8 pages. Describes three 
m€thods of measuring pull, design 
modifications to minimize mismatch 
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Cost of 
Single Subject Reprints 

No. of Number of Pages 
Reprints 4-12 16-32 
] Gratis Gratis 

5 $2.00 $ 3.75 
10 3.50 6.00 
25 7.50 12.50 





immediately following the single arti 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N. Y. 


in loading, how to overcome resi- 
dual magnetism, duty-cycle opera- 
tion and derating for 25-cycle use. 


(129) 


Non-Ventilated Motors, October 1954, 
8 pages. A suggested approach to 
the problem of fitting non-venti- 
lated ratings into the new NEMA 
rerated frame sizes, based on heat 
dissipating capacity. (134) 


Cold-Reduced Electrical Steels, Oc- 
tober 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 

(113) 


How to Determine Response Time of 
Magnetic Amplifiers, October 1954, 
8 pages. Description of a graphical 
means for determining the speed ot 
response of various designs of mag- 
netic amplifiers. Selection chart is 
included. (131) 


Electrical Contacts, August and Sep- 
tember 1954, 12 pages. Contact 
physics is covered in Part I; per- 
formance characteristics of three 
basic types of contact materials in 
Part II of this combined reprint. 

(138) 


(Continued on page 220) 
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ReADERS may avail themselves of 
this convenient prepaid postcard 
method of communicating with the 
publisher when desiring informa- 
tion regarding what has been men- 
tioned, described, or offered in the 
editorial or advertising pages of this 
issue, 

Simply circle the numbers on a 
card corresponding to the 
numbers ones in the items pub- 
lished in the following editorial 
departments: 


New Components 
& Materials 
. Page 128 


Current review of all new mate- 
rials, metals, parts and equipment 
that become component parts of 
the finished product. 


Literature for the Asking 


Page 210 


Listing of the new literature, 
printed matter and catalogs which 
provide basit information for those 


engaged in the design engineering 


of products. . 
Editorial Article 
Reprints 

Page 218 
A complete listing of those editorial 


feature articles published in this 
and past issues that are available in 
reprint form for ; 


Advertised Products 


Print names of advertisers and page ° 


numbers of advertisements in space 
provided on card, if more informa- 
tion is sought about what is adver- 


Only those cards can be processed 
that are completely filled out and 
clearly printed or typewritten, This 
card good only until February 28, 
1955. 
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Electrical Circuits for Weight Meas- 


urement, Parts I and II, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for au- 
tomatic control systems. (123) 


How to Suppress Radio Interference, 


September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of all types 
of electromechanical products. In- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 


Physical Data on Commercial Silver 


Solders, September 1954, 4 pages. 
Thermal and mechanical properties 
of the available commercial grades 
are tabulated and related to ASTM 
and Federal and Military Specifica- 
tions. (136) 


Designing for Resistance to Shock and 


Vibration—Parts I and Il, July and 
August 1954, 12 pages. Detailed 
analysis of causes of shock and vi- 
bration damages as derived from a 
Naval Research Laboratory evalua- 
tion program, plus specific design 
recommendations. (112) 


Boolean Algebra—New Tool for Cir- 


cuit Designer, August 1954, 4 
pages. Explanation of the funda- 
mentals of a mathematical ap- 
proach to the design of complex 
electrical control circuits, including 
an example of its application to a 
basic circuit. (115) 


Cathode Followers as Control Ele- 


ments, August 1954, 8 pages. Oper- 
ation of the cathode-loaded am- 
plifier is described and compared 
with that of conventional plate- 
loaded amplifier. Also discussed are 
industrial control applications fea- 
turing the cathode follower. (120) 


Automatic Production for Electronics, 


July 1954, 12 pages. Review of fab- 
rication techniques and discussion 
of some basic design factors. (121) 


Symposium on Branch Circuit Protec- 


tion of Multi-Motor Machines, J\ ) 
1954, 12 pages. The viewpoints 0! 
five leading engineers on preset 
and proposed NEC and JIC «- 
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quirements covering overcurrent 
protection for branch circuits of 
nv ilti-motor industrial equipment. 


(116) 







Your Product — How Small? How 
Light? How Compact, June 1954, 
-page special staff report. Re- 
ilts of extensive field survey of 
sign trends and requirements in 

ec reduction of weight, size and 
lume in diverse products. Mate- 
rials, components, and fabrication 
iethods are discussed. (127) 


























Carbon Brushes for Electrical Ma- 
chines, May and June 1954, 16 
pages. Broad survey of current 
practice in brush applications re- 
lates design factors to operating 
conditions on motor and generator 

commutators and slip rings. (126) 






Combined JIC-NMTBA Electrical 
Standards, May 1954, 16 pages. A 
composite of the Joint Industry 
Conference Electrical Standards for 
Industrial Equipment, adopted 
March 1953, and the National Ma- 
chine Tool Builders’ Association 

Electrical Standards, adopted Jan- 

uary, 1954. (140) 

























Design of Graphic Control Panels, 
April 1954, 17 pages. The essential 
elements of and principal instru- 
ments and other components enter- 

ing into complex centralized process 

control panel boards are described 

and illustrated in great detail. (114) 






Human Engineering in Control Sys- 
tems, March 1954, 12 pages. Re- 
view of fundamental principles and 
considerations in the man-machine 
relationship; case histories. (132) 









Wide-Speed-Range Electrical Drives, 
March 1954, 8 pages. Available 
commercial types analyzed as to 
basic system, power, speed range 
and regulation; performance char- 
acteristics, advantages and _limita- 
tions are tabulated. (133) 











Multiple Reprints 


Printed Circuits, 71 pages, Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio cir 
cuit elements on ceramic plates 
Other processes described include 
stamped wiring, and sprayed metal. 
plated and etched circuits and as- 
sociated assembly methods. For an- 
notated list of articles see page 332 
of the June 1954 issue. $2.00 












Automatic Production, 72 pages. Mul- 
tiple Reprint No. 7. Selection of 
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it's the new ADVANCE SQ—a telephone 
type that hits a new high 


in ruggedness and efficiency ! 


Only 15 milliwatts per pole will operate the new SQ relay 
in the DPDT combination. Here is sensitivity teamed 
with stable performance—the DPDT unit withstands 
10 G’s vibration from 10 to 500 cycles. When power is 
increased to 40 milliwatts per pole, vibration resistance 
rises to 30 G’s. A single-coil relay, the ADVANCE SQ 
is available in 1- to 5-amp contact ratings, and in con- 
tact combinations from SPST to 6PDT. It comes through 
Signal Corps tumbling and shock tests in excess of 200 
G’s with operating characteristics unimpaired. 


Sustained efficiency keynotes SQ operation. The use of a 
beryllium copper armature retaining spring insures posi- 
tive contact between armature and pivot points at all 
times. Cross-bar palladium contacts are always properly 
aligned. A wide variety of coil resistances is feasible. 
Instead of organic insulation, the unit employs Silicone 
glass, Kel-F, or Tefion tubing. Life expectancy for 5-amp, 
non-inductive loads is 150,000 cycles .. . for 1-amp, non- 
inductive load: 1,000,000 cycles. 


Open type dimensions are 1” x %" x 1%6". DPDT units are 


supplied in a sealed container measuring 1” x 1” x 2’. 
Write for literature on the SQ series. 


ADVANCE ELECTRIC AND RELAY CO. 


2435-E NORTH NAOMI STREET, BURBANK, CALIFORNIA 


Sales Representatives in Principal Cities of 
U.S. and Canada 
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Brumfield and Sterling Engineering 


now joined as subsidiaries of 
AMF 


AMERICAN Macuine & Founpry Company 


A leader in the design and application of electrical 
relays for nearly a quarter of a century, Potter & 
Brumfield combines with Sterling Engineering to pro- 
vide the finest engineering, production, and testing 
facilities in the relay industry. 


Lower Prices. Our large inventory and wide variety 
of standard relay components, backed by our increased 
manufacturing resources, makes it possible for us to 
fill special needs without added cost. It means oper- 
ating economy for us—greater savings for you. 


Greater Selection. To the extensive line of Potter & 
Brumfield (over 20,000 combinations and versions), 
has been added Sterling’s wide selection of different 
relay structures—assuring fast delivery of all but the 
most highly specialized relay designs. And our new, 
expanded engineering department is the best equipped 
in the industry to answer unusual demands for indus- 
trial or military applications. 


Greater Service. Two outstanding names, each spe- 
cializing in different relays, now operate under a single 
greatly expanded research and engineering depart- 
ment. There are sales engineering offices in all principal 
cities of the United States and Canada, staffed with 
specialists well versed in relay know-how. Manufac- 
turing facilities in Princeton, Indiana, and Laconia, 
New Hampshire, for quick deliveries. 


Samples of P&B and Sterling relays are available for 
immediate shipment. Send your specifications for 
recommendations and quotations. Standard relays are 


stocked by Electronic Distributors in most cities in 
the United States and Canada. 


Write home office in Princeton, Indiana, or phone 
your local P&B office for our new Engineering Guide. 


anosne: (Af) roavcs POTTER & BRUMFIELD MFG. CO. 


ESAT STERLING ENGINEERING CO. 
ates Princeton, Indiana 
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The Thermo-Vent automatic fresh air control is an 
adjustable mechanism used to regulate fresh air supply 
for home ventilation. When connected to the cold 
air vent of your furnace, Thermo-Vent feeds fresh air 
to the combustion chamber for more efficient burning 
operation, prevents incomplete combustion and the 
carbon monoxide fumes which it forms. 


The Thermo-Vent unit consists of an aluminum housing, 
with a copper screen covering the exterior air intake. 
A thermally responsive coil of Chace Bimetal (A) is 
attached to an anchor plate (B), with the center of 
the coil fastened to the valve shaft (C). The coil of 
Chace Bimetal is designed to wind and unwind in a 
cycle of 45 degrees, throughout a temperature range 
of 70° F. Compound angles of closure of the valve 
allow a greater passage of air flow during tempera- 
tures of 70° F. to 35° F. and a reduction of air flow as 
temperatures lower to O° F. As the temperature 
lowers, the Chace Bimetal coil gradually rotates the 
valve shaft toward a closed position. 


The mechanism is regulated for amount of air flow by 
setting the anchor plate toward “open” for more air 
or toward “close” for less air. Moving the plate Vs 
inch at its diameter changes the setting 10 degrees. 
The valve is never closed completely as a built-in stop 
allows continuation of air supply at temperatures 
below 0° F, 


Chace Thermostatic Bimetal is available in 29 
different types, in strip, coil or in completely fabri- 
cated elements made to customer specifications. 
Write for your free copy of our 36-page booklet, 
“Successful Applications of Chace Thermostatic 
Bimetal,”’ containing valuable engineering data. 


W. M. CHACE CO. 


LET eC Ver Met VOC'S 


1608 BEARD AVE., DETROIT 9, MICH, 
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12 articles published since | 348 
giving detailed data on autom itic 
production systems, work han ing 
methods, monitoring controls, «ito 
mation, tape - controlled machines 
and other related developments 
For an annotated list of cont:nts 
see February 1954, page 324. $2.00 


Applying Magnetic Amplifiers, 72 
pages. Multiple Reprint No. 1A. 
Second edition of this popular 
booklet has been expanded to in- 
clude four recent feature articles 
in addition to the series by Dorn. 
hoefer and Krummenacher. For an 
annotated list of contents see Jan- 
uary 1954, page 286. $2.00 


Designing Servomechanism Systems, 
96 pages. Multiple Reprint No. 3. 
Thirteen feature articles or related 
phases of design of feedback con- 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com- 
plete list of the contents of this 
booklet see April 1954, page 358. 

$2.50 


Engineering Testing as a Design Tool, 
76 pages. Multiple Reprint No. 4 
Twelve articles in a planned pro- 
gram covering instrumentation as a 
function of product development; 
environmental testing, sound and 
vibration, measuring non-sinusoidal 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed pho- 
tography. $2.50 


Electro-Hydraulic Control, 56 pages. 
Multiple Reprint No. 6. Series of 
feature articles published in a con- 
tinuing editorial program discuss- 
ing significant steps in the develop- 
ment of integrated electrical and 
hydraulic control systems. For an 
annotated list of the 10 articles in 
this booklet see January 1954, page 
277. $1.50 


Multiple Reprints at 
Quantity Prices 

Since handling expenses is a signifi- 
can cost element in the distribution 
of these Multiple Reprints, grouping 
of orders makes possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 
lowing prices per copy apply: 





Quantity 
Title 5 25 
Electro Hydraulic Control] 1.00 0.85 
Servo System Design 1.25 1.00 
Magnetic Amplifiers 1.35 1.10 
Automatic Production 1.385 1.10 
Engineering Testing 1.50 1.25 
Printed Circuits 1.35 1.10 


Prices given above include shiping 
charges. Make checks payable to The 
Gage Publishing Company. 
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Take advantage of our 


Fast Dependable Delivery. 
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CLEVELITE 


LAMINATED PAPER BASE PHENOLIC TUBING 


Outstanding for many years as the Top Performer, Clevelite is unmatched in its 
ability to meet unusual specifications. 


Built-in Dimensional Stability, High Dielectric Strength, Low Moisture Absorp- 
tion, Great Mechanical Strength, Excellent Machining Qualities and Low Power 
Factor make Clevelite Tubing outstanding. 


Available in diameters, wall thickenesses and lengths as desired, for Collars, 
Bushings, Spacers, Cores and Coil Forms. 


* * * 


Our new Torkrite internally threaded and embossed tubing affords better control 
of adjustments in coil forms using threaded cores. 


Write for your copy of the latest Clevelite brochure. 


WHY PAY MORE? For Good Quality . . . call CLEVELAND! 
*Reg. U. S. Pat. Off. 


HeCLEVELAND CONTAINER GE 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Pt,;mouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. Ro 
ABRASIVE DIVISION at Cleveland, Ohio x 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 

NEW ENGLAND _ 2. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO /< 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES : 
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When you're looking 


for a material with 
Unusual INSULATION 
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UC LaCie 


MICARTA keeps powerful electrical forces in check. It is one of the best 
insulators known. MICARTA is tough in other ways, too. It resists moisture 
and corrosion. It takes repeated shocks without effect. And it retains its 
hard-working versatility at extremes in temperatures. How can this strong, 


lightweight material benefit you? Use the coupon for the complete story. 


you can BE SURE... iF ns Westinghouse 


In the Electrical Industry Micarta Division, Attention: L. A. Pedley 


MicarTA is serving in applica- Sir: (Please check one) 
tions like panels, terminal blocks 


and coil forms. 


Please have your representative call 


Please send me complete facts 
on MICARTA 


<A Name 
A 
yp Company 


Address 


City 


EM-1-55 


Westinghouse Electric Corporation, Trafford, Pa. 


Literature for the Asking 


(Continued from page 216) 


on roller thrust bearings, including 
self-aligning and Crane Hook types 
Special types of ball thrust bearings, 
available in customer-specified size oy 
variation, are illustrated and _ briefly 
described. Morton Bearing Co. 
Circle No. 92, Reader Inquiry Facility, p 


y age 


TERMINALS, SOLDER LUGS, 
STAMPINGS—Forty-page catalog is 
a reference manual of available de- 
signs for standard binding posts, 
brackets, connectors, and _ soldering 
and solderless lugs. Drawings and 
specifications are also provided for 
screw terminals, solderless terminals, 
special washers, tube socket straps, 
shields and related products. Malco 
Tool & Manufacturing Co. 

Circle No. 93, Reader Inquiry Facility, page 219 


SUBMINIATURE HERMETIC CaA- 
PACITORS — Capable of operating 
without voltage derating from —55 to 
125 C, subminiature hermetically 
sealed capacitors, described in Cata- 
log C-6, have been designed to meet 
MIL-C-25A. Featuring high insulation 
resistance and excellent stability at 
high temperature, capacitors have a 
power factor not exceeding 0.5 per 
cent measured at 1000 cps and 25 C 
Hopkins Engineering Co. 


Circle No. 94, Reader Inquiry Facility, page 219 


CAM CLUTCHES—Designed for in- 
dexing, overrunning and backstop ap- 
plications, cam clutches described in 
an illustrated 8-page catalog will lock 
to transmit torque in one relative di- 
rection but overrun freely in the op- 
posite direction. Principles of opera- 
tion, design features, and applications 
are covered. Available also are data 
sheets describing PB, HT, MC, and 
the K series of clutches. Morse Cain 
Co. 
No. 95, Re r Inquiry Facility, page 


‘'THERMOSTATS, TIP-OVER 
| SWITCHES—Data is provided in an 
| illustrated 2-page brochure on Stemco 
Type B thermostat, designed for use 
in table appliances and other appara- 
tus where heat due to passage of « 
rent in the bimetal is either not 
jectionable or is actually desira 
Also described is a tip-over sat 
switch for heaters and other port 
electric appliances. Stevens Manu 
|turing Co., Inc. 

No. 96, Reader wiry Facility 
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| SPLIT BALL BEARINGS-Split 


| bearings are anti-friction bearing 





Control panels and vernier machines 
for a multiple bank of elevators made 
by Haughton Elevator Company. 
That’s color-coded Rome Machine Tool 
Wire and Rome Fixture Wire you see. 


Rear view of Haughton Elevator con- 
trol panel wired with Rome Fixture 
Wire for permanency. 
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What you can learn about 


wire and cable 


from an elevator 


When you realize that an elevator 
manufacturer designs, builds, in- 
stalls and, in most cases, services his 
products, it isn’t hard to picture the 
importance of quality in electrical 
wiring to elevator people. 

The man from Haughton Eleva- 
tor Company explained it like this: 
“Any elevator companys service 
work is a vital part of its business. 
And on a full maintenance contract 
the elevator manufacturer takes full 
responsibility for the installation. 
Wiring trouble is strictly the manu- 
facturer’s tough luck. 

“This is just one reason why we 
choose our electrical wire and cable 
with care. When complicated con- 
trol panels are wired, it is essential 


It Costs Less to Buy the Best 


manufacturer 


to have the highest grade wire to 
avoid expensive trouble. Also, ele- 
vator wiring is chosen for ease of 
installation, neat appearance, flexi- 
bility (in the case of traveling ca- 
bles), and its ability to meet our 
own high standards and those of the 
National Electrical Code.” 

There may be significance for you 
in the fact that millions of feet of 
Rome wires and cables are keeping 
company with elevators bearing the 
Haughton name. For Rome makes 
wire and cable that will exactly meet 
your requirements, too. Whether you 
need standard or special construc- 
tions, write today for detailed bulle- 
tins, specification sheets—or Rome’s 
personalized engineering help. 


ROME ra 
Comporation 


ROME - NEW YORK 


TORRANCE + CALIFORNIA 








Gath CORPORATION 
4. Dwisions 
Geared to Mesh 


---FOR CUSTOMER SATISFACTION 
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...one dependable source...for 
specialized electrical equipment 


4. individual, electrical companies geared to mesh for efficient, 
economical operations ... modern production facilities, outstanding 
scientific and engineering talent co-ordinated by a stable corporate 
organization to benefit the customer as well as the industries which 
they serve. Customer satisfaction is the prime consideration that gov- 
erns policy and practice at Leach. 

These companies are all pioneers in electrical progress with a total 
background of more than 100 years of leadership in designing and 
manufacturing precision equipment for aircraft, commercial and 
industrial applications... proud of the many advancements their 
products have made possible in the field of electrical, electronics, 
electro-mechanical systems, communications and instrumentation. 

For aircraft, commercial and industrial efficiency and safety... 
Leach has become The Most Trusted Name in Specialized Electrical 








































































































Equipment. 
Research 
Development CORPORATI On 
Design 5915 Avalon Blvd., Los Angeles 3, Calif. 
Production District Offices and Representatives in 
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which either the outer race only oy; 
both the inner or outer race are split 
or fractured. Increased load-carrying 
capacity and other advantages are 
pointed out in an illustrated 24-page 
catalog. Specifications cover  sinyle- 
and double-row ball bearing bushings 
in extra-thin sections; fully split heavy- 
duty pillow blocks; fully split, heavy. 
duty ball and roller bearings; and 
thin-section instrument bearings. Split 
Ballbearing Corp. 


Circle No. 97, Reader Inquiry Facility, p 


COLD-FORGED PRODUCTS- 
Among the cold-forged fasteners de- 
scribed in an illustrated 12-page bro- 
chure are angular-threaded, drive and 
machine screws; special rivets and 
rivet heads; and other cold-forged spe- 
cialties, including an electrical appli- 
ance prong and other parts. Typical 
parts produced are shown; production 
facilities are described. John Hassall, 
Inc. 


ircle No. 98, Reader Inquiry Facility, page 219 


FLANGED HEADER AND CAN 
Four-page brochure announces devel- 
opment and availability of a flanged 
header and can that will stand up to 
75 |b of internal pressure. Advantages 
of the flanged locking device on her- 
metically sealed relays and_ similar 
components is demonstrated by means 
of a case history. Briefly mentioned are 
availability of custom-designed her- 
metic seals and standard types ol 
hermetic seals. Sealtron Corp. 


circle No. 99, Reader Inquiry Facility 








SINTERED METAL POWDER 
PARTS—Parts made of Steel Oilite 
have a high degree of ductility (10 per 
cent or more), high tensile strength 
(35,000-120,000) and high impact 
strength. Savings due to elimination of 
machining operations is among advan- 
tages discussed in a 4-page brochure. 
Properties of the material are listed 
and company facilities for producing 
large parts described. Amplex Div. 
Chrysler Corp. 
e No. 100, Reader Inquiry Facility 


EXTRUDED PLASTICS—The 50 dil- 
ferent cross-sections and shapes of ex- 
truded plastics illustrated in a 4-page 
brochure are typical of the variety of 
shapes, rods, strips and tubes avail- 
able on special order. Extrusions 1a) 
be specified in 10 thermoplastics rang- 
ing from rigid to elastomeric. A selec- 
tion guide lists their characteristics. 
Anchor Plastics Co., Inc. 
e No. 101, Reader Inquiry Facilit 


SINGLE-REVOLUTION CLUTCH 

Described in Bulletin 239 is a single- 
revolution clutch that automatic!) 
disengages the driving power from 4 
machine at the same point of rota ion 
for each operating cycle. Available ar 
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A. Sheet stock, shear strips, punch. B. Sheet stock, 
shear, punch blank, gang saw notches. C. Sheet stock, 
shear strips, punch blank, mill notches. 


* 
tb 


4. Sheet stock, sand, smooth saw to size, smooth saw 
bevel, smooth saw corner cut out, drill. B. Sheet 
stock, band saw, turn OD, bore ID, smooth saw 
side, drill five blind holes with jig. C. Sheet stock, 
sand, band saw, rough bore ID, hob teeth, finish 
bore ID, machine keyway. 


Vulcanized Fibre is a wonderful ma- 
terial if you know where to use it and 
how to buy it. We suggest on many 
jobs that it’s best to do the fabrication 
and forming in C-D-F’s shops. Why? 
Because C-D-F knows how. Since 1895 
the company has put fibre to work in 
everything from buggy axle bushings 
to metal clad radio parts. The handling 
of thousands of set-ups for high speed, 
low cost production runs gives C-D-F 
an “experience bank” to draw from. 
Shop supervisors have a wealth of 
short cuts, little tricks that result in 
lower prices for you. They know the 
material and its peculiarities. 


TOUGH, RESILIENT, STRONG 
How long has it been since you ex- 
amined the unique properties and wide 
range of C-D-F fibre grades? Vulcan- 
ized Fibre is arc resistant, mechanic- 
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A. Sheet stock, shear strips, punch, form. B. Sheet 
stock, shear to size, drill, form. C. Sheet stock, shear 
strips, punch pieces, form in mold twice, rubber 
stamp twice. 


3 4 


a 


A. Sheet stock, sand, smooth saw, drill, smooth saw 
to shape, radius three corners, gang saw nothches. 
B. Sheet stock, band saw rough blanks, form, smooth 
saw width, length and shape, radius edges, drill with 
jig, countersink, 


C-D-F fabricates and forms DIAMOND VULCANIZED FIBRE 


FAST ... AT LOW COST ...DEPENDABLY 


ally strong, non-corroding, half the 
weight of aluminum. Repeated moisten- 
ing and drying in forming insignifi- 
cantly alters the nature, structure or 
quality of the fibre. 

Since C-D-F has their own paper 
mill, uniform, quality control is made 
possible. Special grades are more easily 
developed. A good example is C-D-F 
Abrasive Fibre, a medium density fibre 
with excellent resin and grit adhesion, 
now widely used for abrasive discs. 


A BIG, RELIABLE SOURCE 
C-D-F does business with the largest 









A. Rod (hexagonal), smooth saw, automatic serew 
machine, turn shoulder thread, champfer and cut off. 
Remainder are automatic serew machine parts made 
from Diamond Fibre by C-D-F. 
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A. Tube, automatic screw machine, turn shoulders, 
champfer and thread end, thread other. B. Tube 
(long pieces), smooth saw, tap threads, screw ma- 
chine, (small pieces) auto. screw machine, thread, 
knurl, champfer, cut off. C. Tube, smooth saw to 
length, punch twice, countersink. D. Tube, automatic 
screw machine, champfer, cut off, punch 


tonnage users of sheet, rod and tube 
fibre in the world. This means good 
deliveries, good prices, reliable prod- 
ucts for every new customer. You deal 
with a materials engineer, a C-D-F 
man who knows how to give you the 
most value in Diamond Vulcanized 
Fibre. If you want to improve design, 
simplify purchasing, speed production, 
use Diamond Fibre and the facilities 
of C-D-F. Write for catalog, free test 
samples, or send us your print for 
quotation. 


D> Crt Diamad Fie 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 13, DELAWARE 
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device to control major 
appliances or other sequenced 


Oe ee 


Sau tutllt (ee 


~*~ 


4 


. 


»© 


e « « anew concept in timer design by Constantine. 


Utilizing tough industrial plastics, the timer's basic feature is o 
simple one-piece cam with program-determining tracks 
integrally molded on both sides. The problem of multiple 
cam keying is completely eliminated. Contact pairs are 
mounted on a single half of the case; proper relationship is 
maintained even if the timer is opened for inspection. 
Shallow construction of the timer permits installation in restricted 
areas, e.g. splash aprons. No special linkage is 

required and the appliance control knob can be connected 
directly to the timer operating shaft. A complete line of 


timers controlling up to 12 circuits has been designed. 


SPECIALISTS IN TIME CONTRO 


The R. W. aww CO., Yu. 


BOX 8, CENTERBROOK, CONNECiTICY 
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spec al clutches with multiple stopping 

ints for fractional-revolution oper- 
atiou. Principles of operation, selec- 
tion data, and specifications are pro- 
vid d. Applications of the various 
types are listed and their dimensions 
shown. The Hilliard Corp. 
C No. 102, Reader Inquiry Facility, page 219 
CORK MATERIALS, PRODUCTS— 
Physical properties and uses of nat- 
ural cork and cork compositions are 
listed in a 4-page bulletin pointing out 
the features of the material and giving 
SAE-ASTM and government equiva- 
lent specifications for the various cork 
compositions. Data are also presented 
on granulated cork. Typical natural 
and composition cork products shown 
include gaskets and seals, clutch and 
brake facings, sleeves, machine treadle 
pads, and others. Dodge Cork Co., 
Inc. 

e No. 103, Reader Inquiry Facility 


ELECTRICAL, ELECTRONIC 
COMPONENTS—Expanded to 308 
pages, jobber’s catalog, No. 140, lists 
25,000 separate items. Among them 
are electron tubes, transistors, diodes, 
coils, switches and other components. 
Also listed are panel meters, controls, 
shields, metal chassis and cabinets, 
test units, and related products. For 
convenience a 4-page product index 
plus an index of principal manufac- 
turers represented, are included. AIl- 
lied Radio Corp. 

rcle No. 104, Reader Inquiry Fa 


DIAPHRAGM-OPERATED SOLE- 
NOID VALVE—Design and perform- 
ance characteristics of Model DO (dia- 
phragm operated) solenoid valves, 
pilot-operated with line pressure fur- 
nishing the activating force, are de- 
scribed in a 4-page bulletin. Featuring 
only two moving parts — solenoid 
plunger and synthetic rubber dia- 
phragm—valve is available in six pipe 
sizes: %, ¥2, 34, 1%, and 1% in. Tables 
aid in selection of valves for these pres- 
sure ranges: 15, 30, 85, 125 and 150 
psi. Eclipse Fuel Engineering Co. 

e No. 105, Reader Inquiry F ty, f 


INDUCTION AND TORQUE MO- 
TORS—In addition to providing phys- 
ical characteristics, dimensional draw- 
ings and performance curves for induc- 
tion and torque motors, 26-page bro- 
chure also includes detailed electrical 
specifications for induction units rang- 
ing from Yooo to % hp, for single, two 
and three-phase operation, 15 to 400 
cycles. Listings for torque motors 
cover an equally broad variety of 
types. Electric Indicator Co., Inc. 

Circle No. 106, Reader 


DESIGN FOR WELDING-—Reprint 
of three articles, adapted in part from 
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Can Profit Through MALCO’S 
Low Cost, Quantity Production 


We manufacture a complete line of standard and custom-made solder and 
solderless lugs, terminals, corona rings, and small stampings for radio, tele- 


vision and industrial electrical/electronic use. 


Precision tooling and rigid quality control insures tolerances 
to your most critical specifications. High production tech- 
niques, plus stocks of over 1000 different parts permit prompt 


delivery at lowest possible unit cost. 






new 38 page, 





Teat 


Let us know your requirements, Request our 
convenient reference catalog. 


TOOL and MANUFACTURING CO. 


4021 W. LAKE ST., 








. CHICAGO 24, ILLINOIS 


Electrical 


LEAKAGE - SHORTS 






Write for 
Bulletin 4A I 


@ ONLY ONE instrument necessary to make 
high potential tests for leakage, break- 
down or shorts! 

@ PORTABLE, with rugged steel case... 
Operates in any position! 

@ SAFE to use, with protected test leads, 
shielded high voltage, grounded case! 

@ SIMPLE—only three easy steps to make a 
complete test! 


BREAKDOWN 


with 


\HYPOT” 


JUNIOR S 


HIGH POTENTIAL 
TESTING 
INSTRUMENTS 


@ VISUAL INDICATIONS from neon lights 
give positive test results. Audible test indi- 
cation for leakage also available. 


@ RANGES 0-1500 to 0-6000 V.A.C. output. 
Other “Hypots” to 50,000 V.A.C. output 
at 5 K.W. 


@ WRITE for complete data on “HYPOTS” 
for your jobs. 


AssociaTeD RESEARCH. 








Precision Instruments Since 1936 


3794 WEST BELMONT AVENUE -e 


Lucorporated 


CHICAGO 18, ILLINOIS 
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the Lincoln “WelDesign” course, ; +o 
vide practical information on des, :y 
| ing products for fabrication by w: |d 
iy a0 ttt: lo | ing. Discussed are factors determin ng 
| costs, use of formulas to elimin ite 
guesswork from design computati 
and such additional considerations as 
aiiialiadiaae . Se the question of iron castings vs welded 
steel. A typical problem is worked «it 

The Lincoln Electric Co. 

ve, No. 107, Rs 


for 


appliance 





| MOLYBDENUM DISULFIDE Lv- 
BRICANT—Feature of Molykote \i 
crosize is the minuteness of its partick 

| size. Highly concentrated and purified 

lubricant is said to be free of all traces 
of abrasive matter and refined beyond 

minimum requirements of MIL-L 

7866 (Aer). Technical data are pri 

sented in a 2-page circular. Alph: 

Corp. 

No. 108, 


— DIRECT-DRIVE FAN MOTORS 
need a finish 


Lite tests on direct-drive fan motors 


TT A Ptd ttt Y Ty described in an illustrated 2-pag 


folder, was discontinued after 27,000 
5 +t? hrs of continuous operation. They fea 
Te ee TCLs Te i a 0) 7 af 3 ture single-point floating action co 

| axial mounting and eliminate need fo: 


belts, pulleys, fan shafts and mount 
You can solve any problem of non-ferrous finishing : oe © ing accessories. Totally enclosed, mo 


















maximum corrosion protection . . . sparkling clear or colored | tors are available in three series foi 
decorative finishes, firm and lasting base for paint . . . with fans with diameters from below 20 up 
these two words—"‘specify Iridite’’. For example— to 30 in. Electric Motors and Special 
ties, Inc. 

& ON ZINC AND CADMIUM you can get highly corrosion re- rcle Ne. 109, Read 


sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors 





| INTERFERENCE FILTERS — Two 
| page “Guide to Specification of Inte: 
€ ON COPPER... Iridite brightens copper, keeps it tarnish- ference Filters.” lists 27 electrical. en 

free; also lets you drastically cut the cost of copper- 


1 ; vironmental and mechanical requir 
chrome plating by reducing the need for buffing 


ments to be specified when designing 








e ON ALUMINUM Iridite gives you a choice of natural alumi- | selecting or specifying electronic nois¢ 
num, a golden yellow or dye colored finishes. No special filters. Reverse side contains a decibel 
racks. No high temperatures. No long immersion. Process conversion chart. Tobe Deutschmann 
in bulk. Corp. 
© ON MAGNESIUM Iridite provides a highly protective film rcle No. 110, Re 


in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 











AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies” in your classified telephone book. 









Reader Inquiry Facility 


Postcard return cards are pro 
vided on page 219 as a conven 
ience to the reader in obtaining 











New Components and Materials 
Additional data from the sup 
plier on any items reviewed i 






















this issue. 


Literature for the Asking 
A copy of any manufacturer > 
publication reviewed. 


Feature Article Reprints 
rN R ge Single copies of selected featur 
articles printed for conve! 
HS aR articles reprint 1 r 
ience in filing. 
4004-06 E. MONUMENT STREET © BALTIMORE 5, MD ; 
Advertised Products 
More information on any prod 


uct or service described. 
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here’s thegy, itch oe 


spells electri J control dependability 


(®@)) in any language 


Proven stamina under all kinds of operating requirements (some in- 
stallations requiring more than 400 contacts per minute) has made 
National Acme SNAP-LOCK Limit Switches a top-heavy favorite 
with both design and production engineers. 


Mechanical simplicity and ruggedness are the reasons why Snap- 
Locks have proven an outstanding success in thousands of heavy duty 
equipment installations. The record shows that in many such cases, 
they have stood up under more than 15,000,000 contacts. 

Built in a variety of sizes and designs including water resistant and 
special purpose types. 


Ask us to assist you in designing these trouble-free 
switches into your equipment 


Send for Bulletin EM-51 which shows ELECTRICAL MANUFACTURING DIVISION 


various types of Snap-Lock Limit 


Switches available, design features, The NATIONAL 
specifications, wiring diagrams, or- 

dering data—and other National r . 
Acme electrical components and ACME COMPANY 
controls, eee 


176 EAST 131st STREET © CLEVELAND 8, OHIO _ 
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AUTOMATIC 


SIMPLYTROL oveomerer 





Cat. No. 4531 0/2500° F 
Price $132.00 


Thermocouple type Automatic Pyrometer for 
controlling temperature in furnaces, ovens, 
and processes. The Simplytrol is economical 
and reliable with few moving parts. There 
are no vacuum tubes. The regular load relay 
is S$.P.D.T. 5 Amps. Optional heavy duty 
relays to 40 Amps. 


10 temperature ranges cover from —75° to 
3000° F. Several special ranges to —400° F. 
“On & Off’ control for holding the desired 
temperature works on gas, oil or electric 
heat. Indicating meter-relay is medium high 
resistance and has bimetal cold junction com- 
pensation. For use with all standard thermo- 
couples. Accuracy 2% 


“Avto-Limit’’ switch changes Simplytrol from 
automatic controller to limit pyrometer for 
safety shut down or warning. Cabinet: 6'2x 
6x92 inches. Also flush panel mount models. 
Send for new Bulletin G-7 for more data. 
Assembly Products, Inc., Chesterland 14, Ohio 


METER-RELAYS 
For Sensitive and Accurate Control 
RANGES: 
0/20 Ua. to 
0/50 A. 
0/5 Mv. to 
0/500 V. 


The trip point 
is adjustable to 
any point on 
the scale arc. 
These meter-relays are sensitive to 
changes of as little as 1%. One con- 
tact is carried on moving pointer. The 
other is on a semi-fixed pointer. When 
two pointers meet contacts close and 
lock. Holding coil is wound directly 
over moving coil. Reset can be man- 
val or automatic. Spring action in 
contacts kicks them apart forcefully. 
Three sizes of clear plastic case models, 
22, 3% and 412 inches (all rectangular). 
Two ruggedized and sealed models, 
22 and 32 inches (round metal cases). 
Contact arrangements: High Limit Sin- 
gle, Low Limit Single or Double (both 
high and low). Contact rating is 5 to 
25 milliamperes D.C. 

Suggested circuits for meter-relays and com- 
plete specifications including prices are cov- 
ered in new 16-page Bulletin G-6, which you 
can get by writing Assembly Products, Inc., 
Chesterland 14, Ohio. 
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ASRE Installs Officers 


At its 50th Annual Meeting, the 
American Society of Refrigerating En- 
gineers installed as president Leon 
Buehler, Jr., chief refrigeration engi- 
neer, Creamery Package Mfg. Co., 
Chicago. As first vice president, 
ASRE selected Carlyle M. Ashley, 
chief development engineer, Carrier 
Corp., Syracuse. 

Holder of more than 25 patents on 
refrigeration equipment, Mr. Buehler 
has devoted his entire career to re- 
frigeration, working on automatic 
refrigeration systems and other equip- 
ment. 

Mr. Ashley, now chairman of the 
Society's Technical Coordinating Com- 
mittee, served for a number of years as 
chairman of the Research Committee, 
which is responsible for granting 
ASRE funds for research institutions. 
He has also been associate editor of 
two editions of Refrigerating Data 
Book—Basic Volume. 


Symposium on Printed Circuits 
Releases Tentative Program 


A tentative program has now been 
established for the Symposium on 
Printed Circuits, to be held Jan. 20-21, 
at the University of Pennsylvania, 
sponsored by the engineering depart- 
ment of Radio-Electronics-Television 
Manufacturers Association, with the 
participation of the IRE Professional 
Group of Production Techniques. 

Among the six sessions scheduled 
are: Product Design Application; Re- 
liability and Serviceability; Panel on 
Techniques of Producing Printed 
Wiring Boards; and Printed Compo- 
nents and Components for Use with 
Printed Wiring. 

Papers will discuss such topics as: 
“Review of Products Incorporating 
Printed Circuit Construction,” by 
A. R. Hughes, Electrolab, Inc.; “Re- 
sults of Military Environmental Tests 
of Equipment Using Printed Wiring 
Assemblies,” by F. M. Staudaher, 
General Electric; and “Component 
Considerations for Printed Wiring in 
Automation,” by G. H. Goodman, 
Radio Corporation of America. 

Other papers will discuss: “Ceramic 
Board Printed Circuits,” by A. S. 
Khouri, Centralab Div., Globe-Union 
Inc.; “Quality Control of Printed Cir- 
cuit Manufacturing,” by J. P. Hay- 
wood, General Electric; and “Printed 
Circuits Switches and Commutator,” 


by R. L. Swiggett, Photocircuits, Jj. 

Advance registration may be made 
by-sending a check or money order 
for $3.00 to the RETMA Engineering 
Office, 500 5th Ave., New York 36. 
N. Y. 

A Proceedings of the Symposium 
will be published. 


AIEE Plans 90-Session Program 
For Winter Meeting 


Harnessing the sun and nuclear 
energy to produce electricity will be 
among the topics discussed in five of 
the 400 reports and papers to be pre- 
sented at the Winter General Meeting 
of the American Institute of Electrica] 
Engineers, Statler Hotel, New York, 
Jan. 31-Feb. 4. 

Ninety-three sessions, the largest 
number in the Institute’s 71 years, 
are expected to attract a record regis 
tration. Speakers at the opening gen- 
eral session, Monday, Jan. 31, will be 
Brig. Gen. David Sarnoff, Radio Cor- 
poration of America, and A. C. Mon- 
teith, Westinghouse Electric Corp., 
president of the Institute. 

Highlights of the technical sessions 
include a symposium on an engineer- 
ing code of ethics and a panel dis- 
cussion on the American Society of 
Engineering Education’s report on the 
evaluation of engineering education. 

Reports also will be given on recent 
developments in transistors, feedback 
control, communications, color tele- 


vision, radio, computers, industrial 
control, and other fields. 
Four major engineering honor 


awards will be presented to out- 
standing engineers during the five- 
day meeting. They are the Edison 
Medal, the John Fritz Medal, the 
John Scott Medal, and the Eta Kappa 
Nu award to the outstanding young 
electrical engineer of 1954. 

The John Fritz Medal will be pre- 
sented to Harry A. Winne, retired vice 
president of General Electric Co., who 
will be honored “for service to his 
country in war and peace through his 
distinguished leadership in the el 
trical industry.” Dr. Oliver T. Buckle, 
retired president of Bell Telephone 
Laboratories, Inc., has been award: 
the 1954 Edison Medal. He is being 
cited for “his personal contributions to 
the science and art which have mai(e 
possible a_ trans-Atlantic telephone 
cable; for his wise leadership of 4 
great industrial laboratory; for o1't- 
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if it’s a quantity 


UNIVERSAL & D.C. MOTORE 
' 1/1000 to 1/2 h.p. 


SHADED POLE MOTORS 
1/2000 to 1/8 h.p. 


The eight Howard motors illustrated here are representative of the 
wide range of fractional H. P. motors available at Howard. 


Currently Howard fractional H. P. motors are serving many of the leading 
names in industry in hundreds of applications—accounting machines, 
fans, beacon lights, coin operated devices, dictating machines, facsimile 
equipment, air conditioners, projectors, tape recorders, power tools, 
sewing machines and many more. The wide range of H. P. ratings, 
motor type, frame sizes, speed and torque, voltage and power supply 
and other important considerations make Howard motors a likely source 

INDUCTION MOTORS : 

1/1400 to 1/4 h.p. for your particular requirements. 


If you are using or choosing fractional H. P. motors for your i 
products, write or phone (Racine 2-2731) today. Give us your yt fe 
specifications and we will supply a motor to do your job. 

Please address Chief Sales Engineer. 


DEPT. EM-1* HOWARD INDUSTRIES, INC. * RACINE, WISCONSIN 


SALES OFFICES: 208 S. La Salle St., Chicago 4 » 942 S. La Brea Ave., Los Angeles 36 + Room 4822, Empire State Bldg., New York 1 


Divisions: GM@zLECTAIC MOTOR CORPORATION @ercronm MOTOR CORPORATION (GB) nacine ELECTRIC PRODUCTS 
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PRECISION QUALITY 


cOMMONeNts 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 


Quality controlled 

throughout production 

with Tungsten leads produced under 

General Electric Timing Control. Each 

tungsten lead is microspecially in- 

spected for flaws. DKE offers highest 

quality and LOW PRICES now. Send 

drawings for quotations and let us 
prove the economy of our prices. 


The Engineering 

Company can give you 

immediate delivery on following 

bases: 50 Watt, 3303B, 412 Indus- 

trial Base, Giant 7 Pin Bayonet, 4310 

Four Pin Jumbo, Tetrode, Hydrogen 

Thrytron Bases in both Aluminum and 

Copper up to 6.50 dia etc. All bases 

to JAN-1A/MIL-E-1B and subjected to 
weights and strength tests. 


NKE HYDROGEN THYRATRON 
TUBE BASES 


CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


_vwe BNDINGGTING co. 


27 WRIGHT ST., NEWARK 5,N.J. 
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Calendar of Meetings 


Jan. 17-19—Conference on High 
Frequency Measurements; Ameri- 
can Institute of Electrical Engi- 
neers, Institute of Radio Engineers, 
and The National Bureau of Stand- 


ards, Hotel Statler, Washington, 
DC. 


Jan. 20-21—Symposium on Printed 
Circuits; the Radio-Electronics-Tel 
evision Manufacturers Association, 
University of Pennsylvania, Phila- 
delphia 


Jan, 24-28—Sixty-first Annual Mect- 
ing and Twelfth International Ex- 
position; American Society of 
Heating and Ventilating Engineers, 
Commercial Museum and Con- 
vention Hall, Philadelphia. 


Jan. 31-Feb. 4—Winter Meeting, 
American Institute of Electrical 
Engineers, Hotel Statler, N. Y. 


Feb. 8-10—Tenth Annual Rein- 
forced Plastics Division Confer- 
ence; The Society of the Plastics 
Industry, Inc., Hotel Statler, Los 
Angeles. 


Feb. 10-12—Seventh Annual Con- 
ference and Electronics Show: 
Southwestern Region of the Insti- 
tute of Radio Engineers, Baker 
Hotel, Dallas, Tex. 


Feb. 17-18—Conference on Tran- 
sistor Circuits: jointly sponsored 
by the IRE. Professional Group 


standing services to the Government 
of his country.” 

As the outstanding electrical engi- 
neer of 1954 Eta Kappa Nu has se- 
lected Ruben F. Mettler, Hughes 
Aircraft Co., now on loan to the De- 
partment of Defense. 


Third Basic Materials Exposition 
To Meet in Philadelphia 


Scope of the third Basic Materials 
Exposition, to be held May 31-June 3, 
will be broadened and its name 
changed to include the sub-title: “The 
Design Engineering Show.” 

Until now exhibits were restricted 
to materials which go into the making 
of end products for consumer or in 
dustrial use. With the broadened 
scope, however, manufactured prod- 
ucts which are included in the manu- 
facture of end-products will now be 


on Circuit Theory, the Science 


and. Electronics Division of the 


AIEE, and the University of 
Pennsylvania, at the University of 
Pennsylvania. 


March 1-3—Joint Western Com 
puter Conference and Exhibit 
IRE, AIEE, and Association for 
Computing Machinery, Statler Ho 
tel, Los Angeles. 


March 21-24—Annual Convention 
and Radio Engineering Show; In- 
stitute of Radio Engineers, Wal 
dorf-Astoria and Kingsbridge Ar 
mory, New York. 


March 28-29—Materials Handling 
Conference; Subcommittee on Ma- 
terial Handling, AIEE, Hotel 
Cleveland, Cleveland. 


March 28-April 1—Ninth Western 
Metal Exposition and Congress, 
American Society for Metals and 
cooperating societies, Pan-Pacific 
Auditorium and Hotel Congress, 
Los Angeles. 


April 13-15—Tenth Annual Meet- 
ing and Lubrication Exhibit: 
American Society of Lubrication 
Engineers; Hotel Sherman, Chi- 
cago. 


April 16-17—Semiannual Meeting; 
Packaging Machinery Manufac- 
turers Institute, Palmer House, 
Chicago. 


shown. These include mechanical 
electrical, hydraulic and pneumati 
components, as well as_finishings 
coatings and other parts, shapes and 
forms. 

A three-day conference will be held 
concurrently with the exposition, 
scheduled for Convention Hall in 
Philadelphia. 


Los Angeles Host to 
Computer Conference 


“Functions and Techniques 
Analog and Digital Computers,” is 
theme of the forthcoming Joint W: 
ern Computer Conference and 
hibit, to be held at the Statler Hi 
Los Angeles, March 1-3. Sponsors «re 
the AIEE, IRE, ACM (Association | 
Computing Machinery). 

Technical papers and discussi) 
will include descriptions of exis 
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Circuit-Breaking Features 
Make Arktite Safe at Full Load 
Without Disconnect Switches 





Each contact is insulated in a separate chamber. 
Arcs formed while making or breaking circuit are 
snuffed out in arcing chambers by pressure- 
deionization and lack of oxygen. No chance of 


flash-over even if break is made at full load. 







With grounding contacts longer than load con- 







m OR SEE YOUR poe 
in CROUSE-HINDS tacts, plug and tool are grounded before circuit 
DISTRIBUTOR. is made and after it is broken. 


New Arktites now available in 30 amp. size 
— 2-pole, 3-pole and 4-pole styles. Fully in- 
terchangeable with old Arktites — same 






economical price. 
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SPECIAL WIRE FORM 


When you specify 
Blake & Johnson Stove Bolts — 
or any other Blake & Johnson 
fastenings—you know that they 
will provide the quickest appli- 
cation, the greatest holding 
power, the soundest economy 
for your particular needs. The 
complete Blake & Johnson line 
includes slotted as well as Phil- 
lips head machine screws, tap- 
ping screws, Twin-Fast® wood 
screws, special headed prod- 
ucts; machine screw nuts, riv- 
ets, chaplets, wire forms, and 
automatic screw machine prod- 
ucts...in steel, brass, or other 
alloy metals. 


Write for new catalog > 


MACHINE SCREW 


TAPPING SCREW 
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TWIN-FAST SCREW 
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AUTOMATIC SCREW 
MACHINE PRODUCT 


MACHINE SCREW “UTS 


SINCE 1649 


e 
2 
2 
- 
Vv 
he 
z 
z 
° 
Vv 
© 
z 
aa 
a 
2 
> 
a 
oa 
KF 
< 
z 





systems revision to achieve rapid ir 
tegration, and new developments j 
analog computers and analog con 
puting methods. 

Additional information may be ol 
tained from William Gunning, Cor 
ference Secretary, International Tele 
metering Corp., 2000 Stoner Ave 
Los Angeles 25. 


Heating and Ventilating Engineers 
Change Society Name 


Members of The American Society 
of Heating and Ventilating Engineers 
have voted to change the name of 
their 60-year old engineering society 
to American Society of Heating and 
Air-Conditioning Engineers, Inc. 
Headquarters will remain at 62 Worth 
St., New York 13. 


D. T. Wellman to Head 
Magnesium Association 


At its tenth Annual Meeting in St 
Louis, the Magnesium Association 
elected as president D. T. Wellman, 
president, The Wellman Bronze and 
Aluminum Co., Cleveland, Ohio. 
James E. Pepall, president, Magnesium 
Company of Canada, Ltd., was elected 
vice president. 


New Council to Coordinate AWS 
Technical Activities 

Function of the newly formed 
Technical Council of the American 
Welding Society is to plan, review 
and coordinate all the various tech- 
nical activities of the organization. 

Creation of the new Council is ex- 
pected to assist in expediting the in- 
creasing number of technical activities 
and services sponsored by the Society. 
Increased demand for authoritative 
welding data has vastly increased the 
work of the Society’s more than 100 
technical committees and sub-com- 
mittees; their achievements during the 
past 10 years have included the 
writing of ten new filler metal specifi- 
cations and the preparation of a com- 
prehensive brazing manual. 

Work has already been started on a 
similar manual for soldering. 


Conference Discusses 
Small Digital Computers 


The design and application of smal! 
digital computers was the theme of 
the Eastern Joint Computer Confer- 
ence and Exhibition, held in Philadel 
phia and sponsored by the IRE, AEEI 
and the ACM (Association of Com- 
puter Manufacturers) Dec. 8-9. 

Typical of the papers delivered 
were: “Performance of the TRADIC( 
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worrying .. . 
LOOK to Sinko Nylon 
to solve your Molded Parts Problems 


Especially those small, intricate shapes that require certain unique 
properties found only in Sinko NYLON. Such as: Toughness; Light 
Weight; Resilience; Resistance to Heat, Wear, and Abrasion; Elec- 
trical Insulation; Quiet Operation; Self-lubrication. 


Here are but a few of the many and varied applications of Sinko 
NYLON moldings: 


e Bearings, Washers 
e Coil Forms 
e Connectors 


e Gears, Insulators 
e Rivets, Screws 
e Rollers, Valve Seats 


e Wearing Surfaces 


SINKO molds all Thermoplastic Materials, including the remarkable new KEL-F . . . in sizes 
from 4 to 60 oz. A highly skilled staff of specialists, using the latest in modern equipment, 


will manufacture your injection molded parts and products with the utmost in accuracy, speed, 
and economy. 


Our services include Design and Engineering; Mold Construction; Metal-Plastic Assemblies; 
2 and 3 color Plastic Spraying and Painting; Hot Stamping; Vacuum Distillation Plating; Fabri- 
cating and Assembling. 


Let us make test samples of your parts from Sinko NYLON or other Thermoplastic; or if you 
prefer, we'll send you the raw material. 


» SINKO MFG. & TOOL CO. 


3135 WEST GRAND AVE. CHICAGO 22, ILLINOIS 





BRANCH OFFICES: 


HADDONFIELD, N. J. DAVENPORT, IOWA 
TOM MUCKENFUSS—351 Kings Highway WILLIAM R. VOSS—3818 Johnson Ave. 


MILWAUKEE 3, WIS. LOS ANGELES, CAL. 
RICHARD P. VALLEE—2302 W. Clybourn St. LITTRELL SALES CO.—1432 S. Los Angeles St. 


SAN FRANCISCO, CAL. 
LITTRELL SALES CO.—115 New Montgomery St. 


DETROIT 2, MICH. 
JAMES C. TIFFT—512 Stephenson Bldg. 
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Transistor Digital Computer,” by J. I1. 
Felker, Bell Telephone Laboratorie.; 
“Some Applications of Electrodaia 
Computer Systems,” by L. Cali and 
P. Staderman, Electrodata Corp.; an 
“Applications of Automatic Coding t» 
Small Calculators,” by Leroy JD, 
Krider, Applied Mathematics Diy 
U.S. Naval Ordnance Lab. 

Papers were selected to provide an 
introductory discussion and compa 
son of the characteristics of existing 
small computers; to indicate applica- 
tions; and to report on recent develop- 
ments in switching circuits, drum 
memories, input-output equipment and 
printers. 


ISA Appoints W. H. Kushnick 
Executive Director 


William H. Kushnick has been ap- 
pointed executive director of the In- 
strument Society of America and will 
take over the top administrative post 
of the Society at its national office in 
Pittsburgh. A graduate of the School 
of Industrial Engineering, New York 
University, Mr. Kushnick is well 
known in engineering society circles. 

Mr. Kushnick will also act as pub- 
lisher of the ISA Journal, the official 
monthly publication of the Society. 
ISA now boasts a membership of 7500 
engineers, designers and other pro- 
fessional men engaged in the manu 
facture, application and use of indus 
trial instruments and controls. 


Investment Casting Institute 
Elects President 

Meeting in Chicago, the Investment 
Casting Institute elected Ted Operhall 
Misco Precising Casting Co., White 
hall, Mich., as its president. Elected 
vice president was Vincent S. Lazzara 
Castings Engineers, Inc., Chicago. 


AIEE Names Two Fellows 


New Fellows of the American Insti 
tute of Electrical Engineers includ 
Dr. Orestes H. Caldwell, editor and 
writer, and Dr. Lewis M. Hull, Air 
craft Radio Corp., Boonton, N.]. 

Dr. Caldwell, well known in pub 
lishing and presently editorial con 
sultant to Tele-Tech, was honored “fo: 
his services to electronic engineering 
in the field of publication and publi: 
services.” 

Dr. Hull’s citation was “for his man\ 
contributions to radio communications 
and to the utilization of vacuum tubes 
therein.” Dr. Hull is the holder of 
some 20 patents for inventions and 
radio transmission and reception. A 
past president of the IRE, he was : 
pioneer investigator of the principle: 
of wave-propagation to and from ait 
craft. 
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AND IT'S C/R SEALED OIL AND WATER-TIGHT FOR LIFE! 


You can’t put the squeeze on this pump shaft. It’s powered 
by a shaded pole electric motor rated at 1/150 h.p. The 
unit is oil-filled and hermetically sealed —used to pump 
water from evaporative-type air conditioners. C/R was asked 
to supply a seal that would retain the lubricant for life, and 
exclude water, but give minimum friction to avoid starting 
difficulty at low voltage. A C/R Oil Seal with a special 


Sirvene element was developed. It works beautifully. It seals ee] Ee a aa —é Cc | 


efficiently at pressures up to 35 psi... and the breakaway 


torque is negligible. Applications like this are a specialty 7 
with Chicago Rawhide. For over thirty years C/R engineers 
have been providing equally successful solutions for tough 
sealing problems. . . and they will welcome the opportunity 


to help you with yours. For basic information let us send you 
a copy of “C/R Perfect Oil Seals.” 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve OIL. SEAL DIVISION Chicago 22, Illinois 


IN CANADA: SUPER OIL SEAL MFG, CO,, LTD., HAMILTON, ONTARIO 
Other C/R products 
SIRVENE : (Synthetic rubber) diaphragms, boots, gaskets and similar parts for critical operating conditions « Conpor: Controlled porosity 


mechanical leather packings and other sealing products « Sirvis: Mechanical leather boots, gaskets, packings and related products. 
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“Flexible at low temperatures” 
reports Allied Control Co. on IRV-O-LITE XTE-30 


Ability to retain its initial flexibility over long periods of operation 
at low temperatures is one of the major reasons why Allied Control 
Company, Inc., New York, has selected Irvington’s IRV-O-LITE Look to 


XTE-30 extruded plastic tubing. Tubing is used for insulating the IRVINGTON 


flexible pigtail connections to the moving contact arms on Allied’s for Insulation Leadership 
Type BOY relays. INSULATING VARNISHES 
VARNISHED CAMBRIC 
Because of its smooth interior surface, XTE-30 tubing slips easily VARNISHED PAPER 
VARNISHED FIBERGLAS 
INSULATING TUBING 
CLASS “H" INSULATION 


over the finely stranded wire leads without breakage of strands. In 
addition to its high dielectric strength, the tubing affords mechanical 


protection from abrasion and tearing. 


Other features of XTE-30 include high tensile strength and resistance 
to acids, alkalies and most solvents. 


Write for Technical Data Sheets. 


IRVINGTON insctsror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11, N.J. © PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANAD/ 
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AVAILABLE FROM STOCK 


FOR IMMEDIATE DELIVERY 
BY IRVINGTON 


POLYESTER FILM 
LAMINATED INSULATION 


IN OVER TWENTY COMBINATIONS 


Class A and Class B varieties 


to meet your requirements 


Irvington stocks —for immediate delivery in any quantity — many 
varieties of polyester film laminated with kraft or rag... woven glass 
or asbestos . . . in duplex and triplex constructions. 
The exceptional dielectric strength and heat stability of tough, strong 
polyester film make it ideally suited for slot and phase insulation in heake-t0 
today’s compact motors, and for coil, relay and dry type transformer 


insulation. IRVINGTON 


for Insulation Leadership 
SPECIAL ADHESIVES PREVENT DELAMINATION INSULATING VARNISHES 
To the unequaled advantages of polyester film Irvington has made a VARNISHED CAMBRIC 
further contribution: the development of special adhesives for bond- VARNISHED PAPER 
ing the film to all common Class A and B materials. Impervious to en eee 
en these adhesives provide effective insurance against paps go tips tata 


Write for technical data and a folder containing samples of some FARING 
of the hundreds of combinations available from Irvington. o<N) 
ULAT 


mew anes 


IRVINGTON wesvutsror 
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY 


9 ARGYLE TERRACE, IRVINGTON 11,N. J. © PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA 
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Book 
Reviews 


Magnetic Control of Industrial Mo 
tors, Second Edition, by Gerhart \ 
Heumann, 714 pp, 6 x 9 in. John 
Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. $9.50. 


This second edition has been brought 
up to date to include the many 
changes in the design of control com 
ponents and systems since the 1947 
edition. Expanded by about 20 per 
cent, it includes much new material 
on adjustable-voltage and regulating 
systems, particularly with regard to 
rotating and magnetic amplifiers. Coy 
erage of obsolete controls has been 
eliminated. The reference material has 
been modernized and emphasis placed 
on the theoretical background under- 
lying recognized national standards 
and _ safety codes. Considerable ex 


- ih tas sities on planation is devoted to the portions 
STAN DARD ON of the National Electrical Code ap 


plying to motor controllers. 


RA1543 Equalizer and Filter Unit 
Westrex Corporation 





Since the performance of contro! 
equipment is related to the desired 
motor performance, the introductory 

70 Series chapters of the book are allocated to 
the operating characteristics of various 
tvpes of industrial This i 


motors. 
followed by a discussion of the com 
ponents and devices available to the 
designer. Basic circuits are introduced 
that provide the necessary motor per 
formance for industrial drives. The 


knobs? practical combinations of these build 
Raytheon Standard Control Knobs combine modern ing blocks are illustrated by an exam- 


Is 


Details can make a big difference in the selling ease 

and customer appeal of your electrical or electronic 

90 Series product. Why go all the way in internal design, circuitry 
oe and components . . . and stop short when it comes to control 


styling with carefully engineered functionalism. They ination of widely used general-purpose 
give you custom style and quality at standard cost. . and special-purpose controllers. 

Six basic types and five widely used sizes provide an he prime objective of the book is 
: ee ; “fines to enable the designer to select the 
integrated family of 54 items. Injection molded of tough, . 


Za : ts . proper type of controller for a given 
uf durable “‘Tenite II’’ (cellulose acetate butyrate) with application. For example, the reader 


90 Series 
Pointer 


anodized aluminum inserts and dual setscrews. Available is provided with the relative merits o! 
in black with gleaming mirror finish or with non-reflect- full-voltage and reduced-voltage start 
een ing matte finish. Also in color with knob parts assembled ing, 
in striking color combinations. 
Catalog DL-K-100A shows the complete line with de- Human Engineering Guide for Equip- 
tailed specifications. Write for it. Address Dept.6120KEM ment Designers, Wesley E. Wood 
son. University of California Press 
RAYTHEON MANUFACTURING COMPANY Berkeley, Calif., and Los Angeles 
123 Series Diet Equipment Marketing Division Calif. 266 pp. 8 in. x 10% in 
WALTHAM 54, MASSACHUSETTS heavy paper cover. $3.50. 
The origin of this book was an in 
formal guide to human engineering 


DRESS UP YOUR PRODUCT | initiated several years ago by the 


: Human Engineering Branch, Humat 
STANDARD | Factors Division, U.S. Navy Elec 
CONTROL tronics Laboratory, San Diego, Calif. 
175 Series Crank KNOBS at the request of the Electronic 
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TORQUE 


AND 


TEMPERATURE 


Here’s how Peerless works with OEM's of work load weights is handled easily 
to produce the motors they need. and efficiently. 


This rugged Peerless Motor is a stand- Peerless Electric engineers worked 

with the OEM engineers to design this 
ard Peerless model adapted to the spe- va ee 
motor for a specific application. It is one 
of hundreds of teamwork engineering 
tasks performed by Peerless. 


cial requirements of a dry cleaning 
equipment manufacturer. It accelerates 
a 300-350 pound load of cleaning from 
rest to 30 RPM smoothly. It reverses 
under the same load during the washing 
process, and it does it all within safe 
temperature limits. The constant change 


Let’s put our heads together and solve 
your motor problem. Call or write Peer- 
less today. We'll help you design or 
select the Peerless Electric motor that 
operates your equipment best. 


ELECTRIC MOTOR DIVISION 


THE PEERLESS ELECTRIC COMPANY 


FANS - BLOWERS - MOTORS .- ELECTRONIC EQUIPMENT 
1503 WEST MARKET STREET + WARREN, OHIO 
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AC solenoids 


COLUMBIA 


block machines 


Most concrete blocks on the 
market today are products of a 
Columbia block-making machine. 
On each of these machines are 
WesCo AC solenoids. (see photo) 


The WesCo solenoid’s role in this 
working partnership is dependable, 
instantly-responsive actuation for a 

hydraulic valve. At a touch of a 
switch, a fully automatic operation 
sets height and density controls, 
accomplishes a complete block mold- 
ing cycle, regulates pallet feeding. 


ae 


the trademark on over 
5,000,000 solenoids since 1927 








« 





If you have a solenoid 
problem, write on your company 
letterhead for our 
new AC catalog. You'll find its 
engineering and design 
drawings, performance charts, 
temperature and work 
curves and other data extremely 
helpful in selecting 
the right WesCo solenoid. 
Write today. 


Also DC Solenoids 
If your firm is 
also interested in DC solenoids, 
you'll want WesCo’s DC 
solenoid catalog, too. Write on 
your company letterhead. 


WEST COAST ELECTRICAL MFG. CORP. 


233 West 116th Place, AC Div. 105 + Los Angeles 61, Calif. - Plymouth 5-1138 











Design and Development Divisior 
Bureau of Ships. Wesley E. Woodso: 
is head of the human-engineerin, 
activities at NEL. 

From the beginning, the NEI 
approach to the subject has bee 
eminently practical. Although draw 
inging widely and carefully on avail 
able sources in the literature 01 
applied psychology, the book is ex 
actly what it purports to be—a guid 
to equipment designers in the prope: 
application of the man-machine con 
cept in product design. It effectual) 
translates psychological and physio 
logical data into design engineering 
terms. The physical presentation of 
the book itself is an example of hu- 
man engineering in that the text and 
related illustrations, graphs, charts 
and tables are arranged for optimum 
readability and correlation. The au- 
thors have not been afraid to use a 
humorous or cartoon-type illustration 
wherever it would vividly underscore 
a point. 

There are certain areas of human 
engineering discussed by Mr. Wood- 
son (such as ship’s furniture) that 
obviously are not of interest to the 
designer of electrically energized 
equipment. But most of the contents 
fall squarely within the purview of 
the electrical equipment field. Chap- 
ter groupings are broadly in five 
areas: 1—Design of Equipment and 
Workspace. 2—Vision. 3—Audition. 
4—Body Measurement. 5—Other Fac- 
tors. Each chapter is subdivided into 
detailed phases of the subject, such 
as visual indicators, aural equipments, 
controls, console design and panel 
layout, illumination, use of colors 
and acoustics. Recommended design 
practices is stated; and various com- 
parative factors are analyzed. 

A subject index and chapter ref- 
erence are provided. If a small point 
of cavil may be _ permitted, the 
references could have well included 
the substantial number of articles on 
the subject published in several in 
dustrial and_ technical periodicals. 
Since the entire approach in_ this 
guide is on a practical level, such 
references would, at least, have been 
as useful to the equipment designer 
as the references to many highly 
technical works on psychology. 

To the readers of ELECTRICAL 
MANUFACTURING the subject of hu- 
man engineering is no longer a nov- 
elty. In several articles, the impor- 
tance of human engineering and _ its 
cogency in relation to the design of 
many product groups have been 
pointed out. (See: “Introduction t 
Human Engineering in Product De- 
sign,” March 1952, p. 90; “Human 
Engineering in Control Systems,” 
March 1954, p. 100; “Designing for 
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Look what NEW DU PONT MYLAR 


REG. U.S. PAT. OFF. 


is doing to capacitors! 


How about your 
electrical product? 


“ee There’s almost no limit to the new 
ideas for better electrical products 

made possible by ‘““Mylar’’ poly- 

ester film. The smaller capacitors 

shown are just one example. Con- 

sider the opportunities for improv- 

ing the design of your own prod- 

uct with this amazing new film. 


aan ee 


“Mylar” offers you a combination 
of electrical, physical, chemical 
and thermal properties never be- 
fore available in a plastic film. It 
has a dielectric strength of 4000 
volts/mil, which makes it ideal for 
a variety of insulating purposes. 
Tensile strength of 23,500 p.s.i. 
permits its manufacture in gauges 
as thin as 4 of a mil (0.00025 
inch). Besides being the strongest 
of all plastic films, ““Mylar”’ is in- 
ert to the attack of many solvents 
and insensitive to moisture. Its 
thermal stability permits an oper- 
ating range of —60°C. to 150°C. 
Find out more about “Mylar.” 
Send for your free copy of the new 
booklet that gives you the facts 
and figures . . . shows you how 
this versatile film is already being 
used to advantage as slot, phase, 
and wedge insulation in motors 
... conductor insulation in trans- 
formers . . . as primary insulation 
and barrier tape for wire and 
; cables. Write to: E. I. du Pont 
Used as dielectric, new Du Pont 3 
*‘Mylar’’ makes possible signifi- de Nemours & Co. (Inc.), Film 
cant size reduction in capacitors. Dept. EM, Wilmington 98, Del. 


DU PONT MYLAR’ 


Polyester Film 


REG us. pat OFF 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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Operator Size and Space,” Mar 
1954, p. lll; and “Human-En 
neered Tactual Sensory Control § 
tem,” October 1954, p. 118.) 


Inventions and Their Protection (S¢« 

ond Edition), By George V. Woodlin 
Matthew Bender & Company, A\- 
bany 1, N. Y. $10.00. 


Engineers will find this book to | 
a practical everyday guide to their 
thinking in patent matters. The various 
fields of patent law as it affects th 
inventor in relation to his employer o1 
potential purchaser of patent rights 
are discussed in detail. 

Among the subjects covered are 
preparation of patent disclosures, de- 
termination of rights to inventions, 
requirements of patentability, and the 
analysis of patent claims in designing 
non-infringing devices. 

Two major revisions have been 
made in this second edition. The text 
has been expanded to include a wider 
range of problems which arise in pra: 
tice. For instance, the first edition con- 
tained a single chapter on the drafting 
of patent claims. Because of the im 
portance of this step, additional info: 
mation has been added, sufficient to 
present in two separate chapters. Also 
several important changes in patent 
law have been brought about by the 
new Patent Modification Act which 
became effective January 1, 1953. A 
discussion of the effect of this Act 
on present and future inventions has 
been added. Vital sections of the Act 
are quoted as the basis for discussions 
dealing with present-day patent prob 
lems. 


Symposium on Temperature Stability 
of Electrical Insulating Materials 
(Special Technical Publication No 
161). The American Society fo: 
Testing Materials, Philadelphia 3 
Pa. 141 .. 6 in. x 9 in., paper 
cover. 9 


Ten papers presented at 47th An 
nual Meeting of the ASTM in Chi 
cago, June 14, 1954, and one pape 
added later, have been made avail 
able in this convenient form. Th: 
papers discuss basic principles and 
new approaches to the determinatio1 
of the thermal stability of electrical 
insulating materials. 

It has become increasingly evident 
during recent years that the surg 
of developments in insulating ma 
terials has moved rapidly beyon 
the existing temperature classifica 
tions. In the past it has been possibl: 
to set up classifications by definin 
the composition of the materials, an 
then by allowing service experienc: 
to validate the temperature limit 
so established. Generally, — servic: 
experience has confirmed such limits 
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Designed primarily for use in 
equipment where space is a factor. 


Today a number one choice in military equipment. 


Design engineers preferred choice in commercial application. 


| BLUE RIBBON—EXCLUSIVE FEATURES: | BASIC CHARACTERISTICS: 


1 « High temperature vitreous enamel coating. 1 « Higher wattage rating per unit space require- 
crazeless, moisture resistant. ment. 


Aluminum thru-bar—distributes heat more 2 : ; : ; 
uniformly along the entire length of the re- » Space reduction behind panel or mounting 
rou surface. 


Mounting studs—corrosion and rust resist- 3. Stack mounting assembly. 

ant, 

Bracket assembly will not loosen under vi- Light weight. 

bration. 

Lower induction. 

Field tested welded construction. 
a. Wire to Terminal 
b. Terminal to Core Conforms to MIL-R-26 specifications. 


Order the original BLUE RIBBON ist in performance 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 
40 Hermon St., Newark 5, N. J., U.S. A. For more than a quarter of a century 


The mark of quality 
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POLYMERIZATION is a big word 
UA 


Here is 


how it can Wy 


Cw 


WORK FOR YOU... 


\. 


BAKING VARNISH 


The chemical action that changes a liquid egg into 


a solid mass when the egg is boiled is known as 
polymerization. The elements remain the same, and 
in the same proportions, but they attain higher 


molecular weight and different physical properties. 


Borthig K-252 Baking Varnish undergoes a similar 
action when baked in your ovens. After the solvent 
has been removed polymerization takes place and it 
is formed into a solid mass and becomes an integral 
part of the electrical mechanism to which it has 


been applied. 


This characteristic, plus good penetration — abso- 
lute tank stability (K-252 will not gel) —high uni- 
formity and excellent bonding, are the rezsons why 


Borthig K-252 is so widely accepted and used. 


SOLVED PROBLEMS are another product we deliver 


GEORGE C. BORTHIG CO., INC. 


Mnauuleditig Vedenviahied. 


EAST RUTHERFORD 6, NEW JERSEY, Drawer 115 


Men 


in Industry 


Promotions to the two top positions 
in the engineering division of Jefferson 
Electric Co., Bellwood, IIl., have been 
awarded to William C. Anderson and 
Dr. Herbert O. Rost. Mr. Anderson, « 
15-year Jefferson veteran, has been 
named chief product engineer, and 
Dr. Rost, chief development enginee: 
Also advanced was Irving B. Fried- 
man, from electrical engineer to chief 
of the electronics section of the engi 
neering division. 


Dr. A. R. Matheson has joined 
General Plate Division of Metals & 
Controls Corp., Attleboro, Mass., as 
product manager with responsibility 
for the coordination of the company’s 
activities in the atomic energy field 
Previously, Dr. Matheson was asso 
ciated with the U. S. Atomic Energ) 
Commission in Schenectady as Di 
rector, Technical Administration Divi 
sion, Schenectady Operations Office 


As manager of electronics researc! 
in its engineering research and de 
velopment department, General Mills 
Inc., Minneapolis, has appointed Dr 
Howard Baller, who comes to the 
company from W. L. Maxson Corp. 
New York, where he was assistant 
manager of the electronics depart 
ment and also head of that firm’s re 
search section. Dr. Baller will be re 
sponsible for such research programs 
in electronics as fire control and navi 
gation systems, special computers 
servo and synchro systems, and auto 
matic fabrication techniques. 


At Nickel Cadmium Battery Corp 
Easthampton, Mass., Grenville B 
Ellis has been appointed executiv: 
vice president. Mr. Ellis was formerly 
chief of the power sources branch 
United States Signal Corps, in charg: 
of research and development that r« 
sulted in many outstanding develop 
ments and improvements in batteries 
Mr. Ellis has served as a technica 
consultant for, and has represente: 
the U. S. Department of Defense o1 
several international battery commit 
tees concerned with standardization 
and exchange of technical data. 


Recent staff changes at Fairchil 
Recording Equipment Co., White 
stone, N. Y., include the appointmen 
of Frank G. Mullins, Jr. as manage: 
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How to make a Magnetic Core 


that’s really small? Use PERMENDUR! 


Write for 


your copy 
“MAGNETIC MATERIALS” 


This 32-page book contains valu- 
able data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. EM-61 


JANUARY 1955 


When the conditions of service 
make it imperative for you to hold 
the size and weight of magnetic 
cores at an absolute minimum, that’s 
the place to use Permendur. With 
it you can push the flux density up 
to 20 kilogausses, and practically 
eliminate weight as a consideration. 

Along with its suitability for cores 
wherever the premium is laid on 
compactness, Permendur is just the 
thing for sonar magnetostriction 
applications, too. We maintain 
proper annealing facilities for this 


alloy. Write for technical data on it, 
and let our engineers help you to 
cash in on its possibilities. 

In addition to Permendur, we 
offer a range of high-permeability 
alloys, oriented silicon steels and 
other electrical alloys that is un- 
matched in its completeness. Our 
services also include the most 
modern facilities for lamination 
fabrication and heat treatment. 

Let us supply your requirements. 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 

® 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Wed 5443 








Another up-to-date product ois... 


TALKING POINTS 
and SAVINGS 


wth DUREZ PHENOLICS 


These materials offer you a fruitful ap- 
proach to savings on the production 
line as well as buyer benefits for your 
products. Lither result is profitable... 
both are doubly so. 

For example, a major part of finish- 
ing cost on this new Peirce Magnetic 
Belt Dictation unit was saved by using 
Durez for the five-piece molded case 
and dial panel. The desired color and 
quality of finish is applied by 
cost process that would have been 
impossible on metal parts. Being self- 
insulating, the material prevents shorts 
in units. In two belt drum parts it also 
contributes to constant signal output 
needed for distortion-free recording. 


low- 


Courtesy Peirce Dictation Systems Corp. 


Ease in maintaining rigid dimensional 
tolerances and ability to mold-in slots, 
holes, and threaded inserts also helped 
to hold cost down. 

Whether or not you are already us- 
ing plastics, it will pay you to inquire 
into the phenolics today Interesting 
new developments by Durez are ex- 
tending the industrial importance of 
these highly versatile materials. 

Call on our 34 years of specialized 
experience for help i in solving your 
materials problems. You'll find inter- 
esting reports in our illustrated monthly 
“Plastics News.” Write Durez Plastics 
& Chemicals, Inc., 1301 Walck Road, 
North Tonawanda, New York. 


PHENOLIC 
PLASTICS 


for the new 


i 
MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop 
erties in many combinations 


252 


Competitive Era 


RESINS FORINDUSTRY. Bonding, 
casting, coating, laminating, im 
pregnating, and shell molding 





of engineering and Special Counse 
and the promotion of Robert J. Ma 
shall from chief engineer to head o! 
the recently established new produ 
development group. 


Bendix Aviation Corp., Detroit, h: 
appointed A. P. Fontaine director « 
engineering and Dr. A. C. Hall ge: 
eral manager of the Research Labora 
tories. Active in aviation for over 24 
years, Mr. Fontaine will also hay 
jurisdiction over the laboratories of 
the corporation, supervising an engi 
neering program which, during th 
past year, expended $70,000,000 and 
used the services of staff of more than 
7000. 

Dr. Hall, who left MIT to join 
Bendix in 1950, was appointed tech 
nical director of its Research Labora 
tories in 1952. Since joining Bendix, 
he has worked on the development of 
hydraulic control] components, auto 
matically controlled machine tools, 
analog computers, and other products 


Charles A. Borcher has joined the 
engineering research division of Mille: 
Metal Products, Inc., Baltimore, as 
head of its Ordnance Engineering 
Department. Formerly associated 
with the Naval Ordnance Laboratory, 
Silver Spring, Md., Mr. Borcher will 
supervise and manage military r 
search and development work in con 
nection with ordnance projects. 


{n his new position as staff physicist 
at Beckman & Whitley, Inc., San 
Carlos, Calif., Donald J. Portman will 
be concerned with the design and 
application of thermal and meteoro 
logical instruments. 


Earle A. 
design and 


Lindsley, Jr. is now a 
methods engineer at 
Vitramon, Inc., Bridgeport, Conn., 
manufacturer of porcelain capacitors. 
Formerly he was associated with the 
Rolock Co., Fairfield, Conn. and the 
Singer Manufacturing Co., Bridgeport 


Magnetic Research Corp., El Se 
gundo, Calif., has appointed Dr. Bodo 
M. Wolframm its chief engineer. D1 
Wolframm was formerly a_ research 
specialist in the Electronics Depart 
ment of North American Aviation 
Inc., where he worked primarily on 
magnetic amplifiers. 


Arthur N. BecVar, manager-appea! 
ance design, Major Appliance Divi 
sion, General Electric Co., has beer 
named member of the selection com 
mittee for the 1955 “Good Design 
exhibition, which will open on Jan. 4 
in the Chicago Merchandise Mart 
“Good Design” is the continuing ex 
hibition of appliances and other hom: 
furnishings, sponsored jointly by th: 
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Silicone Grease Saves Money; In- 
creases Life of Alloy-to-Plastic 
Gears in Precision Gearmotor 
Using the best organic lubricants, maxi- 
mum life of the gear set in a test model 
of a new precision gearmotor designed by 
Lee Engineering Company of Milwaukee, 
was only 100 hours. Temperature at 
point of contact between the nickel alloy 
worm and phenolic gears was so high that 
organic lubricants were rapidly separated 
and thrown out, even though the gearbox 
was fully packed. 





Before major alterations in design were 
undertaken, engineers tried Dow 
Corning 33 Grease, light consistency. A 
first trial run of 1200 hours showed no 
appreciable gear wear. Further tests proved 
that a basically sound design had been 
made practical by a stable lubricant. 


Lee 


With only enough Dow Corning 33 to fill 
the teeth required to give long service, Lee 
engineers found that even the initial cost 
of the silicone grease was less than that 
of a gear box-full of the organic grease 
previously tried. 

Now in commercial production, these sili- 
cone lubricated precision gearmotors are 


put to many uses. For example, the 4% hp 
(cont. pg. 2) 


There’s a solution now to problems in- 
volving nonflammable, low density foamed 
structures with good thermal and electrical 
insulating properties, bouyancy after long 
exposure to water and superior compres- 
sive strength at temperatures in the range 
of 500 to 700 F. 

What’s more, such structures are easily 
made by foaming completely formulated 
silicone powders in place or sandwiched 
between metal silicone-glass 
laminates, by thermo-plastic shaping before 
curing or by cutting from cast sheets or 
blocks. 


Identified as Dow Corning R-7001, R-7002 
and R-7003, these non-toxic silicone 
powders produce foams with a uniform, 


sheets or 


5 Mil Silastic Membrane Diaphragm Sensitive from —22 to 230 F 


Wanted—A diaphragm for aircraft use 
that can be produced in commercial quan- 
tities to register, in 
thousandths of an 
inch, changes in air 
pressure at temper- 
atures from —22 to 
230 F; must 
moisture; withstand 
Severe vibration 
and shock. 


S.PAT. OFF 


resist 





That’s a problem that Westinghouse mate- 
rials engineers couldn’t solve with such 
conventional materials as thin metals, 
natural or butyl rubber. So they met all re- 
quirements by developing commercial tech- 
niques for molding Silastic* membranes, 
as little as 5 mils in thickness, to aluminum 
The process requires utmost cleanli- 
and precision including extremely 
accurate control of processing time, tem- 
perature and curing schedules. No. 117 


discs. 


ness 


vilicone News 


FOR DESIGN ENGINEERS 


LOW DENSITY, NONFLAMMABLE SILICONE FOAMS 
| HAVE HEAT DISTORTION TEMPERATURE ABOVE 700 F 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


No. 12 


multipore structure that is predominately 
spherical and unicellular. Densities in 
the range of 10 to 18 pounds per cubic 
foot can be produced. Water absorption 
after 24 hour immersion is in the range 
of 2 to 3 percent. Thermal conductivity 
is also very low. 

Foamed structures made with these silicone 
powders are serviceable at temperatures far 
above the limits of organic foams. With 
a heat distortion temperature above 700 F, 
these silicone foams show slight structural 
change and little weight loss after 50 hours 
at 700 F. Samples heated to red heat by 
direct flame do not burn and show only 
slight surface change. Typical physical and 
dielectric properties of open pan foams 


















































made with these three silicone powders 
are shown in Table I. 
TABLE | 
R-7001 R-7002 R-7003 

Expansion Temp, F 320 320 320 
Density, Ib/cu ft 12 14 16 
Cell Size, inch diameter < 0.08 < 0.08 < 0.08 
Compressive Strength, psi 

at 77F 100 200 325 

ot 77 F, 200 hr at SOOF 100 190 210 

at SOOF, 1/2 hr at SOOF 5 25 70 

at 500F, 200 hr ot S00F 20 45 80 
Weight Loss, % 

during expansion 1.2 1.3 1.0 

1000 hr at 500F 3.5 2.6 2.6 

1000 hr at 570F 8.0 42 42 

72 hr at 7O0F 8.5 5.2 $2 
Water Absorption, % 

24 hr immersion 3.2 2.3 2.1 
Heat Distortion Temp, F >700 >700 > 700 
Flame Resistance eee Do Not Burn ————— 


Dielectric Constant, 10° cycles 1.23 1.25 1.26 


) 


Power Factor, 10° cycles 0.0004 0.00102 0.00105 

Thermal Conductivity 
BTU/hr/sq ft/°F/in. thickness 0.3 0.3 03 
(cont. pg. 2 
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DOW CORNING 
CORPORATION 


DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
ee 


Hot off the press, new 8 page brochure on 
Dow Corning 41 Grease contains basic data on 
properties and applications. Features perform- 
ance data in the form of case histories on savings 
in relubrication schedules, replacement and main- 
tenance costs realized in a variety of high tem- 
perature, low speed applications including oven 
conveyor bearings, dolly wheels, injection valves 
and turbine governors. No. 122 


New 1955 Reference Guide to Dow Corning 
silicone products gives in 8 pages a brief but 
comprehensive summary of the properties and 
applications for the silicone products that are 
most widely used. Products are indexed by type 
of application. With increasing effort devoted to 
product improvement and cost reduction, such a 
reference guide to this remarkably stable group 
of engineering materials becomes increasingly 
important to design, production and maintenance 
engineers. No. 123 
» 


Sylkyd 1400 Varnish is a modified silicone dip- 
ping and impregnating varnish with thermal 
stability intermediate between present Class B 
and Class H materials. It is designed for use at 
the hottest spot temperature of 155C specified 
for Class F insulation as listed in the Inter- 
national Standards and recognized in Europe. 
Moderately fast curing, it has good bond strength 
and excellent resistance to oils and solvents. 


No. 124 
Be 


Scratching or breaking of glass containers during 
filling operations or in shipping can be sub- 
stantially reduced by treating them with Dow 
Corning EF-4010 Emulsion. Easily applied in the 
final steps of manufacturing glass containers, it 
requires no special equipment; curing tempero- 
tures are not critical. It can also be applied to 
aged glass and cured by heating. No. 125 


Mold lubricants made with Dow Corning silicones 
and packaged in convenient, easy-to-use, aerosol 
bombs are commercially available from customers 
of ours. These aerosol propelled mold release 
agents keep molds free from cloudy film residues, 
rust and pin clogging. Applicable to hot or cold 
molds and economical to use, they are effective 
in the shell molding process, in metal stamping, 
in embossing leather, and in molding plastic 


and rubber products. No. 126 


Dow Corning Corporation, Dept. 4501, Midland, Michigan 


Please send me: 117 118 119 120 121 
123 124 125 126 
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CITY ee | 





Silicone Resin Makes Wire-wound 
Resistors More Moistureproof 


The Tru-Ohm Division of the Model 
Engineering and Manufacturing Co., of 
Chicago, has improved its line of wire- 
wound resistors by using a silicone-based 
cement that is much more resistant to 
moisture than the silicate-type cements 
previously used. 

They make this cement by blending Dow 
Corning 996 silicone varnish with appropri- 
ate inorganic fillers. The material builds 
up well on the resistance wire and seals the 
element into the casing. It is set by air 
drying for 3 hours and then baking for 
3 hours at 450 F. 

lru-Ohm produces the new resistors in 10, 
15, 20 25 watt 
chassis mounting, and in 5, 7 and 10 watt 
No. 121 


and ratings for top-of- 


ratings for axial leads. 


SILICONE GREASE ( continued ) 
unit shown here with a 40 to 1 gear ratio 


and a speed range of 10 to 200 rpm on 
the phenolic gear, is used to feed wire in 
No. 119 


an automatic welding machine. 


SILICONE FOAMS (Continued) 
Depending on expansion temperatures, the 
density of foams made with Dow Corning 
R-7001 range from 10 to 14 pounds; 
R-7002 from 12 to 16 and R-7003 from 
14 to 18 pounds per cubic foot. All three 
of these silicone foaming powders can be 
used to make sandwich structures by 
adhering skins to preshaped forms. 


Dow Corning R-7001 and R-7002 can be 
foamed in place. Because of its thermo- 
plastic tendencies at temperatures in the 
range of 500 F, foams made with R-7001 
can be formed into virtually any shape 
before final curing but they are not recom- 
mended for applications requiring high com- 
pressive strength at elevated temperatures. 
Dow Corning R-7003 yields foams with 
the highest compressive strength at both 


DOW CORNING 


MIDLAND 





DOW CORNING 
SILICONES 


improve Space Heater Appearance 
With Modified Silicone Finish 


Distinctive appearance and longer ser\ ce 
life at no extra cost have been achie ed 
by fhe Perfection Stove Company of 
Cleveland through the use of Glidden’s 
Nubelon-HR, a modified silicone finish 
based on Dow Corning resins. 
According to Per- 

fection, “Rich as 

aged leather in ap- 

pearance, the finish 

we get by applying 

a light coat of ma- 

hogany 
primary coating of 

russet colored 

Nubelon-HR is 

rugged, tough, and very heat resistant. It 
retains its color and luster for long periods 
of time. We have been using it for over 
two years on our oil heaters with excel- 
lent results.” 

Nubelon-HR is also more consistent and 
easier to apply than organic resin based 
enamels. Supplied at a proper consistency 
for spraying, the labor and material cost 
of thinning are eliminated, and its slightly 
higher cost per gallon is offset by the effec- 
tiveness of thinner coatings. Finished parts 
are baked 30 minutes in a traveling oven at 
a top temperature of 480 F. No. 120 


Over a 


room and elevated temperatures. In many 
applications foams made with these silicone 
powders can be cured in service. 

Among many potential applications, 
foamed structures with these properties and 
handling characteristics may be useful as 
core materials for propellers and _ airfoils 
and, in the form of sandwich structures, 
as radomes and fire walls in aircraft. They 
hold promise as thermal insulation for 
range oven doors and portable ovens. 


Low density combined with low water 
absorption and nonflammability suggest a 
possible use as buoyant components in 
boats and ships. Heat stability combined 
with good dielectric properties suggests 
application as electrical insulating materials 
at high temperatures or where conventional 
insulation is hard to apply. No. 118 


| SILICONE NEWS is published for product design and development engineers by 
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Museum of Modern Art, New York, 
which supervises the selections, and 
The Mart, which houses the exhibi- 
tio! 

\lr. BecVar, associated with G.E. 
since 1945, was recently elected exec- 
uti\e vice president of the Society of 
Industrial Designers. 


Dr. William Firestone has been ap- 
pointed to the newly created position 
of assistant chief engineer of the Re- 
earch Department of Motorola’s Com- 
munications and Electronics Division. 

Dr. Firestone will have responsi- 
bility for specific phases of depart- 
mental administration. He will also 
continue in his present position as 
head of the Advanced Investigation 
section of the Chicago firm’s Research 
Department. 


The Iron Fireman Mfg. Co., Cleve- 
land, has announced the appointment 
of Harry P. Sparkes to fill the 
newly-created post of manager, new 
products. Mr. Sparkes primary re- 
sponsibility will be in the field of 
instrumentation for the company’s 
Electronics Division, which manufac- 
tures, in addition to heating controls, 
such items as electrical motors, ver- 
tical gyroscopes, electrical relays, and 
fire detection instruments. 





Company 
Briefs 


World’s first synthetic mica plant, 
is being constructed in Caldwell, N.J., 
by the Synthetic Mica Corp., a wholly 
owned subsidiary of the Mycalex Cor- 
poration of America. Estimated annual 
ouput will be 1000 tons, about 5-10 
per cent of the nation’s current re- 
quirement for mica. 

Domestic development of synthetic 
mica was first undertaken by the 
Bureau of Mines, Electrotechnical 
Laboratory, Norris, Tenn., with other 
government agencies participating. 
Mycalex entered the Tennessee proj- 
ect in March 1953. 

Result of this joint effort was a de- 
velopment of techniques for the com- 
mercial production of synthetic mica, 
to be made available in several grades 
and forms. 


Borg-Warner Corp., Chicago has ex- 
tended its manufacturing operations 
to the West Coast with the acquisition 
of Weston Hydraulics Ltd., North 
Hollywood, Calif., manufacturer of hy- 
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CARBON 
GRAPHITE 


SPECIALTI 


Get this helpful booklet! In addition to de- 
tails on Stackpole products, this 44-page 
Booklet 40A includes helpful engineering 
discussions on the physical and electrical 
properties of carbon and graphite. Copy sent 
free on letterhead request. 









@ GRAPHITE TUBE @ CHEMICAL CARBON 
ANODES and GRAPHITE 
(Plain or Treated) 
@ BATTERY CARBONS 


SALT BATH RECTIFICATION 
@ NON-WELDING 









ELECTRICAL CONTACTS @ TROLLEY SHOES 
@ VOLTAGE REGULATOR @ SEAL RINGS 
DISCS (carbon piles) 
@ FRICTION SEGMENTS 
@ WATER HEATER and 
PASTEURIZATION @ CLUTCH RINGS 
ELECTRODES 
@ BRAZING FURNACE BOATS 
@ BEARINGS 
@ ELECTRIC FURNACE 
WELDING RODS HEATING ELEMENTS 
WELDING PLATES 
and PASTE @ MOLDS and DIES 
@ RESISTANCE WELDING @ CONTINUOUS 
and BRAZING TIPS CASTING DIES 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


draulic, pneumatic and other co: tro] 
equipment for aircraft and guided snis. 
siles. Weston will be operated is 
| subsidiary under the direction 0! jts 
present management. 


New address of the Blue M Electric 
Co. is 138th & Chatham Sts., Blue 
Island, Ill. 


General Electric has annouiced 
plans to make its pure tungsten and 
molybdenum products generally avail- 
able. Until now these products hav 
been offered to outside companies 

Sure, we manufacture a tremen- ie only to a limited degree. To imple- 
dous variety of standard rivets ment the new policy, John W. Forbes, 
that have helped many of our customers. Yet, frequently | formerly assistant manager of Cleve. 
a customer is confronted with a specific fastening (or land Tungsten, Inc., will join th 
electrical contact) problem requiring something special. | staff of the company’s Cleveland Wire 
Here are a few of the thousands of unique designs Works, with headquarters at the plant 


created to give a customer what he needs located at 1331 Chardon Rd., Euclid. 
; Ohio. 


G.E. markets these metals in th 
form of powder, rod, wire, rolled 
sheet, and fabricated products. 





CONTACT STUD FOR RADIO AND TELEVISION 
Here is one of the many former screw machine items 
now being successfully produced by our cold heading 
process, thereby rewarding the user with substantial | A new hot rolling mill which makes 


cost savings. possible the production of steel strip, 


rods and bars in one combined mill 
CAPACITOR RIVETS layout has been put into operation by 
Our capacitor rivets are recognized nationally. We the Carpenter Steel Co., Reading, Pa. 
have successfully developed a product which not Layout of the mill, provides flexibility 
only prevents any leakage but also facilitates sol- in the handling of different grades and 
2 : a Z a ok aneede shee Sant . a ] 
dering the connection — sometimes by passing the sizes of steel. Individual drive s and 
terminal wire through the rivet motors on each stand permit rolling 
: within close temperature range from 

billet to finished product. 





SILVER AND SILVER ALLOY CONTACTS 

These silver and silver alloy contacts minimize electrical Physical 

switch failure wherever long cycle life is a requirement. } 
Made in both tubular and solid styles. 


assets of the Sherman 
Electric Co., Inc., Warren, Ohio, hav 

| been purchased by the Peerless Elec- 
| tric Co., of the same city, which has 
BI-METAL CONTACTS obtained an exclusive license to manu- 

If the proportion of shank to head size results in a pro- facture and sell all products covered 
hibitive cost in solid silver, the advantage of a silver by Sherman patents. These cover 
disc on a bronze base rivet provides the desirable cycle eett ae eutectic Gevines tacter’ 
life with greater economy. ing the Restorer, a device developed 
to check and correct faulty thermo- 


couple circuits. The Sherman Electri 
AUTOMATIC RIVETING MACHINES Co. remains as a royalty holding com 
TUBULAR has a wide selection of Automatic Feed | pany. 
— single and multiple setting — bench or floor models To produce the former Sherman 
— pneumatic, motorized or foot powered machines. 


; ‘ | products, Peerless has organized an 
Standard models or Special design — for your work. | electronics division, which will also 


| design and manufacture other ele 
Our Sales Engineering Staff is prepared to dis- | tronic equipment. 
cuss your problems, and furnish recommenda- 
tions promptly. Please send blueprints or a | Ketay Instrument Corp., New York 
sample assembly to Dept. M at the office and Norden Laboratories Corp., \i! 
nearest you. | ford, Conn., have agreed on a plan 
: | to merge through an exchange 0! 
stock. If the merger is approved th: 
name of the present Ketay Instru- 
ment Corp. will be changed to 
Norden-Ketay Corp., with both Ketay 
oe ee and the Norden operations continuing 
é stvo0 COMPANY ~~~ | as _ subsidiary companies, with no 
‘. MASSACHUSETTS | major change in personnel. 
roit, indianapolis, — = |  Ketay is a large producer of preci- 
} - ~~ | | | sion syncros, servos and_resolvers. 


and develops and manufactures other 
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F YOU ARE CONSIDERING MOLDING YOUR 
OWN PLASTIC (thermosetting) PARTS... 


15-25-50-75 & 100 TON MACHINES 
MAXIMUM FLEXBIILITY 


with 


Real cost savings 
Lower rejects 
Precision with mass production economy 
Versatile presses that can mold many items—all 
electrical controls included, feeders readily inter- 
changeable. You can switch from one powder to 
another, from one size feeder to another, and even to 


the new plastic rope feeder on any BAKER Machine. 


DESIGNED AND ENGINEERED BY THE 


BAKER 


MANUFACTURERS OF 


If you use knobs, handles, legs, terminal blocks, 
switch parts or other plastic parts or metal 
parts that can be molded of Phenolic, Glaskyd, 
Urea, Alkyd, Melamine or other thermosetting 
material and you are considering molding 


them yourself, investigate BAKER Presses. 


Oue TWMau 


Automatic feeding and the automatic cycle of 
the Baker Press enable one man to run a 
battery of ten and even more presses with 
ample time for spot checks and hopper filling. 
Where fewer automatic presses are required 
the operator has time for other du- . 
ties. For example, in a plant where 
one man ran a battery of four Baker 
Automatics, he still had 

80% of his time to oper- 

ate a semi-automatic 


insert job. 


MACHINE TOOLS SINCE 1875 


WRITE PLASTIC PRESS DIVISION 


BAKER BROTHERS, INC., 1020 
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POST ST., TOLEDO 





YOU CAN PROFIT 


with the BEAD CHAIN 
ECONOMICAL 

MULTI-SWAGE 

METHOD 












this 
FREE 
catalog 
can help 
you to... 



















LOWER PRODUCTION COSTS 
on Tiny Metal Tubular Parts 


TTT Me ae Me cat RCM er aol: Miele Mel telat lib 
eel? Mel tml aod SM Ad 1 ed) 
iT DMS ile MM leat teat el STIR tte 
alts ta CH Me Dell atta TM CEA -1 0-1-1 1-- fd Lal 
Tam Ses SS ML a Mill Mem Lal hl oe 
ie tee ar le Do lll el Plt tet-lal l- 
almost any metal. Diameters up to 1/3’, lengths to 1/2 
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B write | THE BEAD CHAIN 
: TODAY! | MANUFACTURING CO. 









13 Mountain Grove St., Bridgeport, Conn. 












Dobeckmun creates... 
Mylar” 


in 27 combinations with electrical papers 


Dobeckmun has given Mylar new versatility to go with its impact 
and tensile strength ...its amazing dielectric properties. So far, 
Dobeckmun has adapted this thin, tough polyester film to 27 com- 
binations with electrical papers for slot insulation in fractional H.P. 
and integral H.P. motors, phase and layer insulation. If we haven’t 
the combination YOU need, we’ll find it. Dobeckmun has developed 
unique skills in slitting, laminating and printing Mylar. Write: 









A few of the many other uses to which Dobeckmun has adapted Mylar 


O —™ « oO 


for decorative threads electrical 
slot cell table for insulation 
insulation tops textiles tapes 








®Registered by E. I. duPont de Nemours & Co., Inc. 


OD obeck muN Company, Cleveland 1, Ohio 


Berkeley 10, California * Bennington & Wells River, Vermont 
Subsidiary: The Floyd A. Holes Co., Bedford & Madison, Ohio 
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types of electronic instruments 
components in plants located in » ew 
York, Los Angeles, and Long Is! nd, 












Engineering, manufacturing ind 
sales of Cottrell electrical preci )ita- 
tors, until now divisional activities of 
Research Corp., New York, a jon. 
profit foundation, have been taken 
over by a new wholly owned sub. 
sidiary, Research-Cottrell, Inc. 


General Electric has officially 
opened its new welding department 
manufacturing facilities in York, Pa 
Transfer of the Department from 


a hm 
Fitchburg, Mass., to York, which 
started last January, has now been 
completed. 

Analog and digital computing facil- = 









ities are now being provided for in 
dustry and military by the James 
B. Rea Co., 1723 Cloverfield Blvd., 
Santa Monica. The center is available 
for the solution of problems in simula- 
iton, dynamic system analysis, and 
application engineering, as well as for 
problems in data reduction and other 
analytical solutions. 


By its agreement to purchase the 
American Gyro Corp., Santa Monica 
Calif., manufacturer of gyroscopes for 
instrument and control units, Day- 
strom, Inc., Elizabeth, N. J., has ex- 
panded its activities in fields closely 
allied with electronics. Daystrom has 
two electronic operations of its own, 
and controls about 50 per cent of the 
stock of the Weston Electrical Instru 
ment Corp., Newark, N. J. 


Supplementing its three-standing 
line of ranges, the Tappan Stove Co., 
Mansfield, Ohio, is introducing a line 
of built-in electric ranges offered in 
a choice of four oven styles with sepa- 
rate surface units and optional grid 
dle. Demand for built-in units dictated 
the move. 


i 
Eastern Industries, Inc. has moved 
from two rented buildings in New 
Haven to its new plant at 100 Skiff 
t., Hamden, Conn., where hydraulic 
and electronic aircraft products will 


be manufactured. Presently a compan) 
plant in Norwalk, Conn. is producing 
traffic controls and industrial mixers 
another in Newton, Mass., manufa‘ 
tures a variety of specialized small 
pumps. 


Construction of an electronics |.) 
oratory for engineering and reseai 
to cost nearly $1,500,000, has been 
started in Wayland, Mass., by Ray- 
theon Manufacturing Co. The new 
laboratory, which will have approx 
mately 150,000 sq ft of floor area, will 
provide office and laboratory facili’ ies 
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Multiple Reprint on 


Printed Circuits 


# a continuing program, the editors of ELECTRICAL MANv- 
FACTURING, have been regularly reporting developments in the 
miniaturization and unitization of electronic equipment. Special 
attention has been given to printed circuits and associated tech- 
niques, both from the standpoint of parts design, application, 


and advanced fabrication and assembly methods, including au- 
tomatic production. 


A selection of 14 of these articles has been brought together 
in a 72-page booklet, Multiple Reprint No. 8, “Printed Cir- 
cuits.” Booklet is 8% x 11 in., and includes each article in 


complete form with all original illustrations, schematics and 
diagrams. Subjects include: 


Elements of Radio Circuits Printed on Ceramic Plates, April 1946, page 
138. Report of initial development of printed circuit components for 
proximity fuses; conductors formed of silver pane applied by silk screen 


on steatite plates and fired; resistors are carbon suspensions sprayed or 
painted. 


Standardized Stamped Wiring for Low-Power Circuits, July 1947, page 98 
Grids of strap copper on two sides of insulating sheet connected by 
eyelets as solution to cross-over problems; eyelets used for mounting 
components. 


Metallized Circuits Reduce Wiring Costs, September 1947, page 116. 
Atomized metal sprayed through a stencil to form conductors in grooves 
in dielectric material. 


Three Metallized Techniques for Component Design, February 1949, page 
120. Conductors formed by metallizing a nonconductive surface as a 
mass production technique. 


Miniaturization—Crux of Contemporary Product Design, June 1950, page 
86. Printed circuits a major means along with unitized package and 
module design for reduction in size, weight and complexity of electronic 
design. 

Unitized Electronic Design and Construction Techniques, February 1951, 
page 78. Printed circuits shown to be major elements in development 
of functional subassemblies, providing better reliability and decreased 
maintenance. 

Mechanization of Wiring—Key to Automatic Assembly, January 1953. 
page 74. Design objectives behind the development of Motorola’s “Pla- 
cir” system for mechanization of point-to-point wiring. 


Printed Circuit Assemblies by Automatic-Machine Systems, March 1953. 
page 106. Projected system for mechanizing electronic circuit assem- 
blies based on industry experience with the Auto-Sembly method de- 
veloped by the Signal Corps. 

British Developments in Embedded and Printed Circuits, May 1953, page 
84. Review of current thinking and progress based on recent official re- 
ports; several systems discussed, including methods of producing sprayed 
resistors and printed coils. 


All-Printed Circuit Electronic Assembly, June 1953, page 152. Rubber- 
backed connector system combined with printed circuits chassis ele- 
ments eliminates connectors and most hand wiring. 

Portable Radio with Printed Circuit, July 1953, page 139. Admiral 
portable radio uses a photo-etched circuit pattern on a copper-faced 
phenolic-paper laminate. 

Solderless Electronic Assembly with Cellular Units, September 1953, page 
139. A system of circuit elements combined with printed circuits to 
simplify automatic assembly. 

Printed-Circuit Design Sources, December 1953, page 129. Tabulation of 
commercial and experimental design and fabrication services; survey of! 
materials used, end-product specialties, and design information. 

Simplifying Fabrication of Printed Circuits, February 1954, page 122. Im- 
proved stencil-etch method for cutting down production time. 


e Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 
accompanied by remittance, including 3 per cent sales tax for New York 
City deliveries. Send orders to Reader Service Dept., The Gage Publishing 
Company, 1250 Sixth Ave., New York 20. 





for the largest single group of © igi- 
neers within the company, which n im- 
bers 1500 engineers among its 18.00 
employees. 


The Economold plastics molding 
process, developed by the Douzglas 
Engineering Co., Montville, N.J.. is 
said to reduce cost of short-run plastic 
molding. Method can produce parts 
from any material that can be transfer- 
molded and is particularly adaptable 
for molding glass-reinforced polyeste; 
resin compositions. 


New research laboratory of Mo- 
torola Inc., located in Riverside, Calif, 
will be devoted to operations research 
and dynamic systems analysis related 
to guided missiles and various ord 
nance devices. The laboratory has an 
operating strength of some 200 in its 
present initial phase. 


Schick, Inc., Stamford, Conn., pi 
oneer manufacturer of electric shavers 
is constructing a new plant in Lan- 
caster, Pa., scheduled for completion 
in mid 1955. Plans are under consid 
eration for continued use of the pres 
ent Stamford plant, but no decisior 
has been reached. 


The Tabor Manufacturing Co., for 
merly located at Philadelphia, Pa. is 
now a division of the Turbo Machine 
Co., Lansdale, Pa. The company is 
conducting all business from the new 
address, retaining its present engineer- 
ing and other personnel. Tabor Manu 
factures abrasive cutoff machines and 
foundry molding equipment. 


Formation of a new Precision 
Stampings Division at the Staver Co., 
Inc., Bay Shore, N. Y., will centralize 
within the company the engineering 
and production of standard and cus- 
tom-made miniature stamped compo- 
nents from ferrous and non-ferrous 
metals, and plastics materials. 


Newly formed refrigeration division 
of the Perfex Corp., Milwaukee, Wis. 
will manufacture components for re 
frigeration and air conditioning equip 
ment. It will offer a complete range o! 
condenser and evaporator coils, tail 
ored to manufacturers’ requirements. 


Now celebrating its Silver Annive! 
sary, Redmond Co., Inc., Owosso 
Mich., has produced fifty million :o 
tors during its 25 years of existerc 
Producer of subfractional-horsepowe! 
motors and blowers, the company 
timates that 15,000,000 shaded 
induction motors have been prod 
for use in heating, ventilating, re 
eration and allied appliances; 1, 
000 small rotating electrical dev 
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CLARK lye i 
MACHINE 








e@ This new heavy-duty limit switch is built with a 
minimum of moving parts, and with emphasis on sim- 
plicity of construction. The primary objective in its 
design is to provide dependable, accurate, trouble-free 
operation for a long life. All latch and trip-bearing sur- 
faces are nylon to steel for minimum wear. All springs 
are in compression for greatest safety—they cannot be 
overloaded. This and other features make the switch 
as nearly fail-safe as possible. 


FRONT-LEVER TYPES 
























REVERSE-LEVER TYPES 
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STRAIGHT LEVERS — 












PLANER TYPE 
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Side Mounted Horizontal Vertical Side Mount dorizontal Vertical = 
icles Flange Plate Flange Plate anon’ Flange Plate Flange Plate 


SHIPPER 
ROD 





Write for Bulletin 102DM 


Nylon roller cushions im- 
pact, has low friction co- 
efficient and long wearing 
qualities. 


Reversible operating lever. 
Simple screw driver adjust- 
ment for reversing or posi- 
tioning. 


Heavy molded insulating 
chamber surrounds all live 
parts and provides ample 
wiring space for four No. 12 
wires with Stakon connectors. 


Areas subjected to arcing 
are protected by giass-mela- 
mine plates. 


Nema Type 5 dust-tight, 
oil-tight enclosure of heavy 
die-cast construction. 


Double-concentric over- 
travel springs in compres- 
sion for fail-safe oxeration. 


Return spring is in com- 
pression. Can be changed 
without tools to either side 
of arm, or removed for 
maintained contact. 


Spring-loaded latches are 
nylon for low friction and 
long life. 


Choice of 14” or 4%” con- 
duit opening. 


Ye CLARK CONTROLLER 


Engineered Electrical Control ] H 1146 East 152nd Street a ® Cleveland 10, Ohio 
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° such as dynamotors, inverters, «nd 
you have 4 question > generators, for the military; and p- 

proximately 34,000,000 units for such 
—ai, automotive applications as heaters and 


about electrical /, Ty) | aetroter 


8 ® Among the ten industrial research 
insulating and service laboratories recently com- 
| pleted or now being built by Du Pont 
8 are two laboratories that will share a 
materials new. $2,550,000 building at the Ex- 
ila siiadil perimental Station, near Wilmington. 
The Film Department has two 
laboratories under construction, one 
of which costs $1,275,000 and _ igs 
designed for fundamental research, 
primarily in synthetic polymers for 
packaging and industrial films. A 
$3,000,000 laboratory for the Poly- 
chemicals Department is partially oc- 
cupied and due for completion within 
a few months. It represents expanded 
capacity for sales and engineering 
services to the plastics industry. 


Cook Electric Co., Chicago, has 
opened new Washington offices at 
1012 14th St. N.W., with Col. William 


; M. Talbot, (USAF, retired) in charge 
Whatever you want to know about the selection, charac- Col. Talbot will represent the Dia- 


teristics or application of any electrical insulating material, phlex, MagniLastic, Wirecom, Ply- 
an IWI Representative can be of real assistance to you. mo!d, Airmod, and Electronic Systems 
He has many years of experience helping electrical manu- Divisions of the company. 

facturers choose and use the right material in the right 

way. There’s no need to ask nor wait for solutions from Colt’s Manufacturing Co., maker of 
many individual suppliers simply ask your IWI Repre- guns, washing machines, plastics and 
sentative. You'll find he has the answers for you to any packaging machines, has bought 117 
harassing electrical insulation problem. — Ys indsor Locks, Conn., where 

it will build a new factory. 





A_ COMPLETE LINE Of These 


Electrical Insulation Products Is 
Always READY FOR SHIPMENT Pushbutton Control of 


Asbestos Insulation Insulating Varnish Teflon Motor Production 
Built-up Mica Products Mylar Combination Varnished Cambric 
ase Built to ——— Products 

ecifications enolite 
Cotton Sleeving Pressure Sensitive Tape Varnisnee Tubing 
Gotton Tape Saturated Sleeving Vulcanized Fibre 
Fibre Wedges Silicone Insulations Wood Wedges 
Insulating Paper Silicone Resins Woven Glass Insulation 


(Continued from page 114) 


removed from the work platform and 

placed in the assembly frame, spring 

Omutediate Sewice from ample stocks in a nearby loading on the platform closes a switch 

to light a red signal lamp on the cen 

oa Toereneee tral control panel, indicating that a 

Top Quabity Materials, nationally advertised, used new asmgnmem is needed | at t F 

particular work position. The dis 

patcher selects a new job suitable for 

the operator at that position, passes 
A NATIONAL NETWORK OF WAREHOUSES the work ticket to the materials sup) 

SERVING ELECTRICAL MANUFACTURERS group and presses a pushbutton t 
light a green signal lamp alongsid 


: Ni 5 Li L AT i oO Pa A wv D WwW I R i S the first to indicate that work has b« 


assigned. Both lamps remain lig] 
INCORPORATED until the materials reach the winding 
. 7 / station platform at which time 
1534 Swinney Avenue 7 Ft. Wayne 6, Indiana / spring-operated switch is opened ; 
Write For Address Of Warehouse Nearest You alt’ both signal lamps are extinguis] 


a ee re 


by leading manufacturers 
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as easy as driving a nail / 


Southco Drive Rivet Fastening 
. in blind or access applications .. . 
is quick and economical. One man, with 
only a hammer, does the job. Just hit the pin... 
the rivet’s in. No other operations are needed... no 
bucking up...no finishing off ...no special tools. Time 
and labor savings are substantial. 


Parts are forced tightly together by the rivet’s powerful “‘pull-up”’. 


Spot the fastening applications in your production line that can benefit by the use 
of Southco Drive Rivets. Let a Southco engineer figure the time that can be saved. 
There’s no obligation. Write for complete information to Southco Division, 


tins and Mfg. South Chester Corporation, 256 Industrial Highway. Lester, Pa. 
atented " a 


© 1954 


Po RR EI CE REINO SIN BN oy 


‘2 | PAWL. SCREW AND SPRING - 
FASTENERS DRIVE RIVETS. ANCHOR NUTS.- 


ENGINEERED SPECIALTIES 
OFFICES (NM PRINCIPAL CIETISS 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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SHAV-PAK 
W, LOW PRICE! 


are 


Zz WILLIAMS. 


A\ <0? ZEEE 10-27: 


SHAVE ve a eons 
OF YOUR CAR, 
Boat or Plane! 


Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 
Planes. 


95 


LisT 
PRICE 


Plugs into 
| Cigorette Lighter 


se on Dash 


AL. 
OUTPUT 
60 CYCLES 


MIGHTY MIDGET 
jotete INVERTER 
WITH GREATER OUTPUT 

DICTATE REPORTS ACCURATELY-PROMPTLY! 


make your car, boat or plane 


a “rolling office’’ 
with ATR INVERTERS 


for changing your 
storage bottery 
current to A. C. 


ELECTRICITY 


Plugs into 
Cigarette Lighter 
109 on Dash 


$192 AND UP 


LIST PRICE 
ATR INVERTERS ... 


especially designed for operating 
standard 110 volt A. C. ° 


@ DICTATING MACHINES e TAPE RECORDER 
@ ELECTRIC RAZORS e@ WIRE RECORDERS 


in_your own car? 
Se eee, 


See your jobber on write factory today 
for complete information 
American Ti TELEVISION & # Rapio Co. 


Stace 1931 
can vac 1, ae U.S.A. 


Fig. 4—Materials for individual stators 
are routed to each assembly position by 
automatic conveyor. Selector switch con- 
trols conveyor which delivers materials to 
exact location as required. 


Thus, the control operator has a con- 
tinual check on the needs of 
operator. 

Upon receipt of a work ticket, the 
materials supply group selects an 
appropriate stator, coils, wedging 
sticks, insulating materials, 
boards and other required materials 
and passes them to a central indexing 
station, shown in Fig. 4. Here the 
parts are placed on the proper con- 
veyor belt and sent to the appropriate 
work position. A selector switch is 


each 


| set to control the point at which the 


work stops. Interlocking switches pre- 
vent the conveyor belt from being re- 
started until the materials are removed 
and placed on the spring-loaded re- 
serve work platform. 

After the stator is assembled it is 
removed from the assembly frame and 
slid onto the lower conveyor belt for 
transportation towards the operators 
who make the connections between the 
windings and to the terminal board. 
The stators are carried to another 
conveyor where they are stopped by 
means of a light beam and photoelec- 
tric relay, and held until needed. 
Delivery of stators to the connection 
work station is controlled by spring- 
loaded work platforms as in the as- 
sembly work stations, but it is com- 
pletely automatic in its operation. 
When an operator removes a reserve 
stator from the work platform a 
switch is closed to actuate the con- 
trol and conveyor systems. An auto- 
matic finder constantly scans the cir- 
cuits to the work platforms and when 
a switch is closed, 
the appropriate work position. 

Brook engineers estimate that fac- 
tory overhead costs have been re- 
duced about 20 per cent by using the 
automatic dispatch system. OOc 


terminal | 


a stator is sent to | 


Reader 
Inquiry 
Facility 


e A regular feature in each issue, 
the Reader Inquiry Facility in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


. Additional information from 
the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 


. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 


. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 


. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated in the Reader Inquiry 
Facility post cards. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in “Feature Article Reprints” de- 
partment on page 218 of this issue. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including multiple reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de 
liveries. 
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PRECIOUS METAL LAMINATES BY 


s 


UNDERLINE DESIRABLE ELECTRICAL PROPERTIES 


CORROSION RESISTANCE...ECONOMY 


RAISED LAY 


Here is a prime one 
cing costly as 
ones to blanking pve ! 
Contacts made from hes 
peace raised lay ma 


have greater narenees 
both the bare metal an “x 
contact tip in addition 
longer life through — 
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alignment of 
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Conduction or Bi-Metal types 


for IRONS (Dry, Sealing, Steam, or Waffle) e Coffee 
Makers @ Deep Fryers @ Ironers e Hot Plates, etc. 


i WE BELIEVE that the mass production of a 
' uniform and reliable appliance thermostat de- 
ERic mands the concentrated efforts of specialists 
*. 4, in both design and production. 








































At AMERICAN GENERAL, we make appliance 
yo thermostats ONLY. Our basic designs and pro- 
Nea® duction techniques, developed through years of 

i specialization, constitute a dependable and eco- 
nomical source for your thermostat requirements. 
DESIGN DATA: Temperature Range: “Off” to 650° F. Max. A.C. 
Rating (non-inductive load) as high as 2000W (depending on 
application) at 115-230V. Angle of Rotation: 180°, 270°, 
—. ‘are standard; others as required. Write for detailed data 
sheet. 
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Our Suarter-contury experience, laboratory facilities, and field 
representatives are available without cost or obligation. Let us 
collaborate with your engineers from the early design stages 
to insure optimum thermostatic control of your product. (Please 
Note: We DO NOT manufacture appliances—only the thermo- 
stats that are used in the appliances). 













































NEW YORK 60, N.Y. 





2062 BRONX STREET 
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Metal Statistics 


Those consumers who were urgently in need of 
copper paid as high as 34c. a lb in the outside 
market even though producers stuck to their 30c. 
selling quotation. Lead and zine were steady with 
few changes noted. Nickel prices were advanced 
4 6c. a lb and, as a result, aluminum alloy prices 
and stainless steel prices rose to compensate for 
the higher nickel prices. 


COPPER—Those consumers who were urgently in need of 
electrolytic copper had to pay as high as 34c. a lb in some 
instances to secure metal which was in tight supply. Not 
all consumers, however, were in that position, for the major 
producers and custom smelters maintained their 30c. price 
for copper and sold metal for December delivery on that 
basis. 

But because of continued demand abroad for copper and 
the fact that Chilean metal was being diverted to European 
consumers at prices higher than were being paid in the 
U. S., the outlook for consumers wasn’t too bright. It was 
generally expected that the tight supply situation in copper 
would continue well into the first quarter of 1955 and 
that those buyers who came into the market for metal 
might find it even more difficult to secure supplies than 
they did in December. One reason was that the Business 
and Defense Services Administration had allocated all the 
copper available to consumers by mid-December. This 
special allotment amounted to some 41,000 tons and it was 
doubted whether any more metal would be around to 
allocate in January. 

Producers were making an attempt to raise production 
and this provided some encouragement to hard-pressed 
consumers. While Anaconda was on a 6-day mine schedule 
in Butte and Phelps-Dodge was operating on a 64-day 
week in Arizona, Kennecott’s Utah Copper Division went 
on a 7-day week. This was expected to raise output by 
about 3000 tons a month. 

Meanwhile from London it was reported that British 
Empire producers have been discussing a plan whereby 
they would sell their metal direct to consumers at an 
established price rather than on the basis of the London 
Metal Exchange quotations. It is rumored that the price 
discussed was $250 a long ton, c.i.f., equivalent to 31.25 
a lb. Any such action, of course, would free the London 
price from the periodic fluctuations to which it is sub 
jected at present and would put it into a position com 
parable to the U. S. price. 

During the early part of December, leading brass mills 
advanced their prices for brass mill products to take caré 
of increased labor costs, At the same time, brass and 
bronze ingot manufacturers advanced their prices for 
major ingot grades, reflecting higher prices ingot makers 
have been paying for scrap rather than any improvement 
in demand for ingots. The higher scrap price, on the othe: 
hand, was not bringing out any additional material, accor 
ing to ingot makers and custom smelters. 


Domestic primary production of copper in Novembe: 
was 91,094 tons and secondary production amounted 
8652 tons for a total of 99,746 tons as compared with a 
corrected total of 78,467 in October. Deliveries of refined 
copper to domestic fabricators in November was reporte | 
by the Copper Institute at 122,908 tons, as compared w 
105,293 tons in October, including deliveries from Gove! 
ment stocks. Stocks in the hands of domestic producers ro-e 
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Here's THE FASTEST WAY to reduce inventory and purchasing 
problems on continuous duty a-c paper capacitors. Sprague Clorinol® 
drawn-case Capacitors are now furnished with new universal double- 
blade terminals for soldered or solderless connections. This ingen- 
ious terminal design permits quick-connect and quick-disconnect har- 
ness wiring while at the same time it makes soldered connections easy 
with its notches and perforation. This new flexible time and trouble 
saving feature just introduced by Sprague will be an important 
cost saver for you. 
Ideal for use in air conditioning and similar equipment, Clorinol 
oval-case Capacitors save space, weight, and cost over conventional 
rectangular Case capacitors of comparable rating. The seamless cases 
prevent leakage of impregnant and the double-rolled lock seam 
between case and cover eliminates any possiblity of cover “pop-out.” 
There is no dependence on solder for mechanical strength or sealing Rubber safety cap illustrated is avail- 
On critical seams. able for all Clorinol capacitors. It was 
developed for use in air conditioning 
and other household appliances. 


Clorinol is a non-flammable synthetic impregnant controlled for 
maximum stability and long life at high operating temperatures. 

A-C Clorinol Capacitors, Type 200P, are furnished in both shallow 
and deep oval cases in standard capacitance ratings for operation 
at 236, 330, 440, 660 volts, 60 cycles. 

In addition to the double-blade universal terminal, Clorinol 
Capacitors can be furnished with single blade universal or fork type 
terminals as shown in the photo above if desired. 

Complete information on Clorinol Capacitors, with cost saving ter- 
minals, is given in Engineering Bulletin 240 upon letterhead request 
to the Sprague Electric Co., 307 Marshall St., North Adams, Mass. 


WORLD'S LARGEST 
CAPACITOR | | 
MANUFACTURER 
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Qritroducing 
FUSITE’S New 


MM 

» | Terminals 
with 

V-24 GLASS 


** TORTURE-PROOF 
(Don’t take our word 
for it. You test them.) 


Fusite’s exclusive new V-24 Glass, developed in our lab., 
smelted right in our own plant is now permitting us to offer 
features in our entire line of hermetic terminals that we've 


long dreamed of, never 'til now realized. 


Check these construction and performance features: 
\W 100,000 Meg. Ohms at 150° C. 

7 Extreme Resistance to Thermal and Mechanical Shock. 

4 Greatly Improved Flash-over. 


vw Hot Solder Dipped for Better Salt Spray Resistance and Easy 
Soldering. 


7 stronger Low Expansion Alloy Pins in Light-weight Cap. 


nw Remain Leak-proof through Years of Use and Abuse. (Test 
"em on Your Mass Spectrometer Leak Detector!) 


Write Dep't. D-1 today for free samples 
for testing. Specify Fusite V-24 Glass. 


THE FUS ITE CORPORATION 


6000 FERNVIEW AVENUE 
CINCINNATI 13, OHIO 


some 15 per cent to 36.215 tons, but still were well bel: 
earlier figures. 


LEAD—Consumer demand for lead was fairly steady di 
inging the month but not as sharp as might have be 
expected. Generally, this was thought to be because b 
tery manufacturers were not placing orders for lead 
heavily as had been anticipated. It was generally agre« | 
that Government purchasing of lead for the stockpil 
still being effected on a monthly basis—was helping to keep 
the price at its maintained level of 15.00c. a lb New Yor! 

Higher refined lead output was noted in October at 
51,276 tons, compared with 47,762 tons in Septembe 
It was indicated that the October output was the larges| 
for any month since November 1953 and this, in itsell 
offered encouragement to lead consumers. Domestic ship 
ments of refined lead to consumers in October were 36,307 
tons, compared with 30,891 tons in the previous month 
At the end of the month, stocks of refined lead in the 
hands of domestic producers totaled 95,496 tons, or 2138 
tons higher than at the end of the preceding month. 


ZINC—The zinc market during the month showed evidence 
of a moderately active demand. There was some improve- 
ment in die casting operations, reflecting better activity 
in the automotive industry. The price was unchanged at 
11.50c. a lb East St. Louis and it was generally conceded 
that Government stockpile buying was helping to keep the 
price at that level. 

November showed an increase in zinc production for 
the month at 80,119 tons, or 13,072 tons above the output 
in October. Zine shipments increased in November to 
97,598 tons, a gain of 7183 tons. At the end of November 
unsold stocks of all grades of zinc in the hands of producers 
declined to 134,658 tons, a reduction of 17,479 tons from 
the preceding month. 

Shipments of foreign zinc into the United States were 
reported to be dropping off. 


ALUMINUM-—Prices for four aluminum alloys were in 
creased by Alcoa in December to reflect higher nickel 
The 2508 alloy was upped 1.20c. a lb to 40.20: 
The 2509 standard alloy pig moved up to 25.50c. a |b 
the A132 producers’ aluminum alloy was raised to 25.60« 
and the 142 alloy was advanced to 25.20c. 

During December, the Business and Defense Services 
Administration announced that aluminum shipments for 
civilian uses will set a new record in 1954. 


costs. 


The agency 
estimated that 1954 shipments to consuming industries 
for other than direct military purposes, will reach 2,600 
000,000 Ib, an increase of 100,000,000 Ib over the previous 
peak set in 1953. The agency director pointed out that this 
was particularly encouraging since 1954 is the first full 
year since Korea which permitted unlimited use of alumi 
num without Government control. Total aluminum ship 
ments in 1954 for both defense and non-defense uses ar 
estimated at 2,900,000,000 Ib, as compared with 3,200 
000,000 Ib in 1953, the difference being the drop in defens: 
shipments. The agency indicated that primary aluminu 
production which should reach 2,900,000,000 Ib in 1954 
plus the high rates of secondary aluminum recovery an 
metal imports provided much of the impetus for increase: 
civilian usage. 

The agency’s report received added acknowledgmet 
from top industry leaders. A leading Alcoa official d 
clared that: “We can assure users of aluminum that the: 
is ample supply for their needs—after taking care of for 
seeable defense needs and barring, of course, an all-o1 
war.” 

Primary aluminum production in the U. S. in Novemb« 
totaled 242,503,923 lb, a decline of 7,675,066 lb from t! 
250,178,989 lb produced in October. For the elev 
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PURCHASE ORDER 
NUCLEONICS DIVISION 


EN ERAL @ ELECTRIC 
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PURCHASE ORDER 
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VER ALLEN B. Du MONT LABORATORIES, INC. 
es 35 MARKET ST., EAST PATERSON, N. J. 


PURCHASE ORDER 
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For Electronics: 


Faster Assembly... 
Better Design 


Why do leading electronic manufacturers order 
and re-order Simmons’ QUICK-LOCKS in quantity ? 
For good dollar-wise reasons: 

IN ASSEMBLY— 


* No special tools are needed for installation. 

* Flexible mounting takes care of curved sheets 
and misalignment. 

* Various material thicknesses can be handled. 

IN DESIGN— 

* Initial loads taken by helical spring. Increased 
loads carried on solid supports. 

* 90-deg. rotation locks and unlocks fastener. 

* Stud is self-ejecting when unlocked. 

* Stud is self-aligning. Makes mounting and de- 
mounting detachable panels simple. 


QUICK-LOCK can help reduce your assembly costs 
and can add unusual advantages to your designs. 
Send for data and samples today. 


SIMMONS FASTENER CORPORATION 


1752 No. Broadway, Albany 1, New York 


QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 
LINK-LOCK 


DUAL-LOCK 
JUST OuT! 


NEW 36-PAGE CATALOG WITH APPLICATIONS 
SEND FOR IT! 


Fasteners that improve products 
and reduce assembly costs. 
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Close Co-Operation Between be 


Die Caster And Plater Is Essential os 
CBee she Crh a ed 
Castings Fine, Smooth Finishes 


Commercial plating of the light metals is relatively new. As in 
the zinc die casting industry, aluminum die casters have had 
to virtually re-learn their art in order to produce castings of 


sufficiently high quality to provide flawless plated surfaces. 


Litemetal has proved itself capable of producing plating 
PPTs castings, for the Kitchen-Quip Saladmaster (illustrated), 
in large quantities. Working closely with one of the most suc- 
cessful platers of aluminum, Litemetal has developed the high 
quality standards and ety techniques necessary to 
make plating of this die cast product practical. 


Because of its lightness and lower cost, die cast aluminum was 
chosen tor the body, handle and legs of the Saladmaster. 
Virtual elimination of machining and consequent labor savings 
effected, plus reduced shipping costs, made this choice most 
practical. The product's required appearance was attained 
with chromium plate. Production rates now approach 1,000 
sets per day and will increase greatly as soon as plating 
facilities can be expanded. 


Let’s Talk It Over... 


LITEMETAL DICAST, INC. is an organization of specialists — 
ae thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs ... the 
right sizes and types of the most modern die casting equip- 
ment for producing parts from the size of a button to large 
cable spools. Complete facilities for secondary operations are 
also available. 
Write today for literature and design information. 
Quick action on inauiries. 


LITEMETAL DICAST Inc. 


A DIVISION OF HAYES INDUSTRIES 


1935 WILDWOOD AVE. - JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 


months of this year, primary aluminum output came 0 
2,667 ,061,650 lb, representing an increase of 383,615,2 
lb from the 2,283,446,289 lb produced in the correspon 
ing period of 1953. 

All-time record monthly and quarterly highs were ; 
this year. The monthly peak was in July when output 
came to 252,323,794 lb and the quarterly mark was s 
in the third period with a production of 743,581,012 | 

There was no change in the price of primary aluminu 
which was maintained at 22.20c. for the 30-Ib ingot | 
per cent plus. ° 


NICKEL-—Nickel prices were advanced 4%%c. a |b on 
November 24 by International Nickel Co. of Canada to 
help in offsetting increases in production costs. The price 
of electrolytic cathodes (sheets) is now 64.50c. a lb. 

Consumption and imports of nickel in September wer 
14 and 9 per cent respectively greater than in August 
Nickel use in the U. S. was reported at 16,661,094 lb in 
September, based on reports of 153 companies. This indi 
cated that total consumption was around 17,460,000 |b 
compared with 15,294,000 Ib in August. 


MOLYBDENUM-—Climax Molybdenum Co. in December 
raised the price of its basic product, molybdic oxide 
about 10 per cent to a new price of $1.25 per lb of con- 
tained molybdenum. This was the first price rise in fow 
vears. The company’s refined products were also raised 
proportionately, 

Production of molybdenum concentrates in September 
increased 25 per cent and consumption was up 41 pet 
cent over August. 


TIN—The price of tin in the past month fluctuated within 
a narrow range. For example, in mid-December it was 
90.00c., only fractionally higher than in mid-Novembe: 
World tin production (mine), in concentrates, totaled 
14,800 long tons in September, compared with 15,300 in 
August. The decrease was laid mainly to a decline in 
Bolivia. 


MERCURY-Spot mercury was quoted at $315-$320 as we 
went to press. Supplies were not too plentiful but demand 
was lagging since consumers anticipated heavier offerings 
of European metal in coming weeks and therefore were dis 
playing great caution in buying mercury. It was reported 
that U. S. production of mercury rose 10 per cent in the 
third quarter of 1954. Domestic mine output totaled 5160 
flasks, compared with 4700 flasks in the preceding period 
Secondary output came to 1550 flasks, against 1850 flasks 
in the same period last year. Industrial consumption was 
at 9000 flasks compared with 11,300 flasks in the corre 
sponding period last year, however. 


MAGNESIUM~—Net shipments of magnesium mill products 
in October totaled 1,002,000 Ibs, or 15 per cent below shij 
ments in September. Pricewise, there was little change i 
primary magnesium during the past month. Quotatior 
were maintained at 27.00c. for pig and 27.75c. for ingot 
Freeport, Tex. 


STEEL—The steel rate continues to mount (it was 82 px 
sent for the most recent week as we went to press) and 
was still climbing. As a result, there is wide optimism i 
steel circles over the outlook for the first quarter of 195° 
The trend seems to be toward larger orders and the n¢ 
business created is giving encouragement to steel mé¢ 
Best demand currently is for cold-rolled sheets, silic: 
sheets used in electric motors, and galvanized sheets. H« 
rolled sheets and alloy steels are also participating in t! 
improved demand. 

Most steel industry leaders have predicted a sharp ri 


ELECTRICAL MANUFACTURING 





NEW ATOMIC CANNON 


Added Evidence ~ Everyone Can Count on 


“—VEEDER-ROOT 


This mobile 280 mm. atomic cannon has two re- 
coil motions. The primary recoil absorbs the 
cannon’s “kick”. The secondary recoil (some- 
thing new in artillery) absorbs the forces created 
by the primary recoil. And each recoil motion is 
recorded by this special Veeder-Root Counter 
designed with a plunger-action shaft . . . which 
keeps the score on the cannon’s use and indicates 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


JANUARY 1955 


approaching need for maintenance. 

This again points up the fact that “Anything 
Worth Making — or Worth Doing — Is Worth 
Counting.” And Veeder-Root has the experience 
and resources you can count on, to give you any 
counter you need . . . for any mechanical or elec- 
trical application . . . in any field from Atomics 
to Automation. Write: 


Chicago 6, Ill. * New York 19,N.Y. * Greenville, S. C. 
Montreal 2, Canada ° Dundee, Scotland 
Offices and Agents in Principal Cities 


@® “The Name that Counts” 
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BARS—carbon & alloy, 
hot rolled & cold fin- 
ished 


STRUCTURALS — chan- 


nels,angles, beams, etc. 


PLATES— Many types in- 
cluding, abrasion re- 
sisting, Inland 4-Way 
Safety Plate, etc. 

SHEETS —hot & cold rol- 
led, many types & 


STEEL 


Every Kind 
Quick Delivery 


TUBING —seamless & 
welded, mechanical & 
boiler tubes 


STAINLESS — Allegheny 
sheets, plates, bars, 
tubing, etc. 


REINFORCING bar & 
access. 


BABBITT bearing metal 
MACHINERY & TOOLS 





coatings for metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants at: New York * Boston 

Philadelphia + Chariotte, N. C. + Cincinnati * Cleveland + Detroit 

Pittsburgh + Buffalo * Chicago + Milwaukee * St. Louis * Los 
Angeles * San Francsico * Spokane + Seattle 




































































NEW HANDLES 


For Hot Plate Switches 
and Similar Applications 




















































—At Special Low Prices! 


Smartly styled, quality made knobs, at low cost. Avail- 
able with the standard ‘’S” type shaft hole (.251 dia. 
flatted to .203”). Others can be supplied at nominal 
tooling charges. Samples and prices furnished on request. 


ROGAN BROTHERS 


8027 N. Monticello Ave., Skokie, Illinois 





















































in steel output in 1955. Typical of these predictions is t! 
statement by Charles R. Hook, head of Armco Steel Co: 
that he “wouldn’t be surprised” to see the industry opera 
at 85 per cent of capacity in 1955. 

Shipments of finished steel products in October i 
creased to 5,035,000 tons, the highest monthly total sin 
June. This brought total shipments to 52,485,000 tons { 
the year, compared with 68,599,000 tons for the first | 
months of last year. 

Nickel-bearing grades of stainless steel products and ce 
tain grades of alloy steel that contain nickel were advanced 
2 per cent in price in December to meet the higher prices 
put into effect for nickel. OO 


Orders and Degrees of 


Automaticity 


(Continued from page 69) 





100. Fundamental human-engineering principles and con- 
siderations applied to control systems, including the com- 
pletely automatized. 

Electro-Hydraulic Servo Systems, April 1954, page 88. Fast 
accurate closed-loop control circuits using electrical sensing 
and hydraulic actuation are described. 

Designing Automatic Equipment for Servicing, May 1954 
page 102. Ingenious features that make complex machin« 
tools long-lived and easy to trouble-shoot. 

Automatic Production, Theme of Forum, June 1954, page 109 
Automobile manufacturing engineers exchange views witli 
machine tool designers at 1954 Westinghouse Machine tool 
Forum. 

Designing Wiring Diagrams for Electro-Hydraulic Controls, 
July 1954, page 96. Logical procedure to be followed in 
the development of electrical circuits for automatic control 
of hydraulic systems. 

Electrical Circuits for Weight Measurement, Part I, August 
1954, page 80; Part II, September 1954, page 136. De 
scribes 16 basic circuits that demonstrate the fundamental: 
of electrical weighing as incorporated in automatic controls 

Boolean Algebra—New Tool for Circuit Designers, Augus' 
1954, page 97. Fundamentals of a mathematical approac! 
to the design of complex control circuits. 

Adapting Digital Techniques for Automatic Controls, Part | 
November 1954, page 136; Part II, December 1954, pag 
120. Functioning of the new operational-digital method « 


computation to industrial controls. Four applications cite: 





Case Histories of Automatic Control Application 


Automatic Cycle Control of a Cam Grinder, October 195 
page 118. Electro-hydraulic system combined with synchr 
and electronic motor drive to give sinusoidal rate of wor} 
rotation. 

Servo Control of an Automatic Crankshaft Balancer, Mar 
1953, page 100. Signals from electronic unbalance measurin 
unit are used to servo-position depth of drilling to resto 
balance. 

Tape Controlled Machines, November 1953, page 102. P1 
duction lathe is programmed through magnetic tape usin 
record-playback techniques and servo principles. 

Thyratron Control of Air Pistons, January 1954, page 82 
Position-sensing transducers energize a motor-driven cente1 
ing valve to make opposed pistons meet precisely in space i 
a forging machine. 


Applying Automation Techniques to Motor Testing, Februai 
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TRY SOLVING YOUR 


TOUGHEST PROBLEMS 
WITH 


Thousands of engineers have found that 
“TEFLON” has what it takes to solve some really 
tough problems in the electronics and electrical 
manufacturing fields. They have also found 
RM, with its unmatched skill, experience and 


» i ba : > wrrmac ce 99 
facilities, a tremendous help in solving those PROPERTIES OF “TEFLON 


facture. We can fabricate parts to your own 
specifications or supply you with “TEFLON” in 
the form of rods, sheets, tubes or tape. For fur- 


ther information, write today. 


problems. For R/M has been working with this High dielectric strength + Moisture absorp- 
plastic ever since it first was produced. If you tion zero * Unaffected by weather + Excellent 
have a problem the chances are good that R/M 
has encountered it and already worked out a 
solution. 


heat stability up to 500°F. in continuous 
operation * As tape leaves no carbon residue 
along discharge path * High impact resist- 
The several different products pictured above ance * Nonadhesive * Stretches easily + Tensile 
indicate R/M’s versatility in “TEFLON” manu- strength 1500-2500 psi. 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


RAYBESTOS-MANHATTAN, INC. 
ASBESTOS TEXTILE DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa. « Bridgeport, Conn. © No. Charleston, S.C. © Passaic, N.J. 
Neenah, Wis. ¢ Crawfordsville, Ind. « Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC., Asbestos Textiles * Packings + Brake Linings * Brake Blocks « Clutch 
Facings « Fan Belts * Radiator Hose * Rubber Covered Equipment « Industrial Rubber, Engineered 
Plastic, and Sintered Metal Products * Abrasive and Diamond Wheels + Bowling Balls 
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Triple “M” makes 


Precision Molded Components 


for Top Names in the Motor Industry 


BRUSH HOLDERS AND COMMUTATORS 


oWictest Hc 


AND MANUFACTURING COMPANY @ 


4630 W. Fullerton Avenue 
Chicago 39, Hlinois 
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1954, page 96. An example of mechanization applied 
product testing, using proven principles of automatic contr 


Feeding and Indexing Controls on a Bottle Banding Machin 
March 1954, page 129. Photoelectric register control, ele 
tric clutching and braking, and electronic time delay sol 
an automatic control problem. 

Electro-Mechanical Feedback Used in Tube Reducing Machin 
November 1954, page 85. Electrical, hydraulic and mecha: 
ical elements are combined in a unique servomechanism fi 
controlling a 150-ton reciprocating slide. 


Development of a Band Saw Cut-Off Machine, November 1954 
page 118. Description of a fully automatic machine usin 
electro-hydraulic controls 





Speed Regulators for 
D-C Motors 


(Continued from page 82) 





ratings, the thyrite regulator is used as the reference 
while for others the centrifugal governor is the more 
economical and, therefore, becomes the base. 

Note that in Figs. 24 and 25, costs for the finger 
type and magne tic- -amplifier type are given both with 
and without a generator. This was ne cessary since this 
auxiliary supply of alternating current can become a 
major factor in the cost as can be seen from the curves 
on the magnetic amplifier where this generator is 
needed to supply all the control-field power. The cost 
of the generator in the case of the finger-type regulator 
is less important since in this case the generator is used 
only for the sensing supply of the coil of the regulator 
Note also that the term generator is used in place of 
tachometer-generator, although the latter name is more 
indicative of the actual function of this component 
furnishing an output proportional to speed. The name 
tachometer implies a very small device while some reg 
ulators may require a generator of appreciable rating 

The curves also show that with or without the need 
of an auxiliary supply, the larger power requirements 
of the fields of the higher horsepower ratings automat 
ically force the cost of the magnetic amplifier upward 
while all the other re ‘gulators hit a peak cost around 
10 hp and then taper off to a rather steady relationship 
As far as cost is concerned the curves show that there 
is little to choose from between the governor-type reg 
ulator and thyrite, and the application engineer must 
go to the table of advantages and disadvantages to 
make the final choice. He must weigh the completel) 
static, maintenance-free qualities of the thyrite against 
the more sensitive, accurate and comps act features of 
the governor type. The same analysis holds in com- 
paring the finger- type with the magnetic amplifier in 
the 3- to 7% -hp range. The difference becomes much 
more pronounced at either end of the complete horse- 
power range. oOoc 


Bibliography 


“The Calculation of Circuits Containing Thyrite”; Theo 
dore Brownlee, General Electric Review, April, May 1934 
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Fansteel 
ELECTRICAL CONTACTS 


The operation of automatic controls, however complex, is 





a matter of opening and closing circuits. The dependability of 





the control system, therefore, is a direct reflection of 





the dependability of its electrical contacts. 







Since 1914, Fansteel has produced contacts by the billions to 





meet (and many times to anticipate) the needs of Industry’s 






progressive march towards automation. 










Whatever your electrical contact problems may be, Fansteel 


has both the know-how and the can-do to help solve them 





. quickly, precisely and economically. 





Cur Booklel 
FANSTEEL METALLURGICAL CORPORATION worth cuicaco, ittino:s BRS 


A reference text 
Since 1914, World’s Largest Producer of Electrical Contacts Za atta 
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5 idea starters for product 


improvement in Metallized Glass 


In each of the components 
shown here, the unique proper- 
ties of metallized glass have 
helped solve a design problem 
and make a better product. 

A basic idea starter is the 
Metallized Glass Enclosure 
Tube. You see six of the many 
available sizes at the right. 

You can use these tubes to 
hermetically enclose many 
kinds of components. Such en- 
closure gives the components 
performance characteristics 
they otherwise do not have. 

Corning’s metallizing process 
makes possible a true hermeti- 
cally sealed enclosure. Com- 





ponents encased in metallized glass enclosures are impervious 
to moisture, moulds, and atmospheric changes. Assemblies 
complete with end caps are capable of withstanding severe 
temperature changes. Glass has excellent electrical character- 
istics, and its transparency permits visual inspection. Bond 
strength for metallizing used on enclosure tubes has been 
measured at 1500 to 2000 pounds per square inch. 

These characteristics can perhaps broaden your use of some 
product, expand its performance limits, or reduce servicing and 


minimize breakdown possibilities. 


Illustrated below are other applications of Corning’s metal- 
lizing process. If none of them exactly meets your needs—or, 
if metallized glass characteristics suggest solutions to other 
problems, write us your requirements. Chances are, we'll be 


CORNING METALLIZED GLASS IN- 
DUCTANCES are made with a pre- 
cision that guarantees duplication 
within close limits. When used in 
either FM or TV circuits, you 
can be sure that they will contrib- 
ute negligible drift even under 
unusual temperature changes. 





MIDGET TRIMMER CAPACITORS are 
available in standard types from 
0.5 to 12.0 mmfds., or they can be 
designed to your requirements. 
Temperature coefficient for brass 
core units is approx. 200 ppm/deg. 
C.; for invar core units, approx. 50 
ppm/deg. C. 


CORNING GLASS WORKS, CORNING, N. Y. 


New Products Division 


Corning meant research ct Clebd 


able to help you. There is no obligation. 


METALLIZED GLASS INSTRUMENT 
WINDOWS are made of both 
tempered and untempered glass 
with metallized bands on_ the 
edges. They can be easily soldered 
into a bezel to form a hermetic 
seal. Available in sizes and shapes 
to meet your needs. 





METALLIZED BUSHINGS AND 
STANDOFF INSULATORS for high 
voltage applications. Bushings can 
provide hermetically sealed insula- 
tors for high voltage transformer 
and capacitor terminals. Standoff 
insulators are made of tempered 
low loss glass. Both can be fur- 
nished in special sizes. 















“Applying Magnetic Amplifiers,” ELECTRICAL MANUPFA 
TURING, Design Compendium No. 1A. 

“Applications of Finger-Type Regulators,” N. H. Magid 
ELECTRICAL MANUFACTURING, September 1952. 

“Where Constant Motor Speeds are of First Importance 
Dr. Royal Lee, ELECTRICAL MANUFACTURING, Janua) 
1935. 

“The Magnetic Amplifier” (book), F. H. Reyner, Stua 
and Richards, London. 


e | ¢ né vy of Part 


No. 122 


Dual-Filament Lamp 





Warns of Failure 


A DUAL-FILAMENT incandescent lamp 
designed for signalling purposes at 
street and highway intersections, rail- 
road crossings, bridges, airports, etc. 
continues to operate after the main 
filament has failed. The lamp contains 
a 50-watt filament designed for a life 
expectancy of 5000 hr and a 25-watt 
filament designed for 8000 hr. The 50- 
watt filament normally fails before the 
other and when it does, the 25-watt 
filament continues to produce sufficient 
light to warn the public, but dimly 
enough to warn police patrols or main- 
tenance crews that the lamp should be 
replaced. The Dual Traffic Signal lamp 
was designed by the engineers of Solar 
Electric Corporation of Warren, Pa. 
and is shown in the accompanying 
photograph. The lamp has a medium 
base and an A-21 bulb. 100 





ELECTRICAL MANUFACTURING 


They needed a plastic to make 
tough, lightweight battery cases... 


Automobile battery case molded 
by General American Transpor- 
tation Co., Chicago, Ill. 


Other battery cases, covers and 
post seal nuts molded by Nosco 
Plastics, Inc., Erie, Pa. 


Battery seals molded by The Vogel Manufacturing 
Co., Bridgeport, Conn. for Winchester Repeating 
Arms Co., Division of Olin Mathieson Chemical Corp. 


KOPPERS POLYSTYRENES 


Type 3 
lype 7 
lype 8 
MC-185 
4C-305 
40-309 
MC-405 
MC-409 


Glass fiber reinforced poly- 
styrene 


General Purpose Polystyrene 


Improved Heat Distortion 
Temperature 


Highest Heat Distortion Tem- 
perature 


“High Impact,”’ Lowest Water 
Absorption Rate 


“High Impact,” Easy Flow 


“High Impact,”’ Highest Heat 
Distortion 


“Medium Impact,” Easy Flow 


“Medium Impact,” Highest 
Heat Distortion Temperature 


@ If you've ever lifted a conventional 
storage battery, you know that they’re 
heavy and hard to handle. This has always 
been a headache for repair men and 
motorists alike. To remedy this situation 
manufacturers of stationary and auto bat- 
teries have been looking for plastic cases, 
covers and vent plugs that would weigh 
less than the old hard rubber parts, yet re- 
main strong and durable. 

Battery manufacturers found what they 
needed in the family of Koppers Polysty- 
renes. For stationary batteries of the type 
used in telephone installations, they chose 
Koppers Polystyrene 81, a durable light- 


weight plastic. For auto batteries they 
chose Koppers Modified Polystyrene MC- 
409, because it combines high impact re- 
sistance with light weight. Another Kop- 
pers Polystyrene, Type 185, was used for 
caps on dry cell flashlight type batteries 
because of its high impact strength. 

Koppers Polystyrenes are successfully 
serving in hundreds of applications besides 
battery parts. Perhaps you can improve 
your product or lower production costs by 
using one of these versatile formulations. 
For complete information, write to Kop- 
pers Company, Inc., Chemical Division, 
Pittsburgh 19, Pennsylvania. 


y 
KOPPERS 
wW 


® Koppers Plastics Make Many Products Better and Many Better Products Possible. 
KOPPERS COMPANY, INC., Chemical Division, Dept. EM-15, Pittsburgh 19, Pennsylvania 
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Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTUR- ° 
ING and which are used in the design, engineering and manufacture of electrically operated 
machines, appliances and equipment—a monthly service to readers and advertisers. Always con- 


sult latest issue. Expanded data may be secured from advertisements. 
additional information which is available, upon request. 


Reader Service. 






Address—John A. Campbell, 


Publisher will supply any 
Director, 


—— 


ACTUATORS. BALL-SCREW 


Cleveland Pneumatic Tool Co Dept 
H-104, 3781 E. 77th. Cleveland 5, Ohio 
ADHESIVES 

Aluminium Co. of America, Alcoa Bidg., 
Pittsburgh 19. Pa, 

Armstrong Cork Co., 7001 Ingersol, Lar 


caster, Pa 
Bakelite Co., A Divisior 

& Carbon Corp., 

York 17, Y 
Borden Co., 


of Union Carbide 
300 Madison Ave.. New 


Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. 

Durez Plastics & Chemicals, Inc 1 
Walck Rd., N. Tonawanda, N. Y 

Koppers Co., Inc., Chemical Div., 
EM-15, Pittsburgh 19, Pa 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Van Cleef Bros., Inc. 
Chicago 19, Ill 


Dept. 


7800 Woodlawn, 


ALUMINUM. 


Aluminum Co. of America, 
Pittsburgh 19, Pa 
Federated Metals Div 
& Refining Co., 
York 5, N. Y. 
Revere Copper & Brass. Inc., 
Ave., New York 17, N. Y. 


See also Castings. 
Alcoa Bildg., 


American Smelting 
120 Broadway, New 


230 Park 


AMMETERS. See Instruments 


AMPLIFIERS. ELECTRONIC 


Aerovoxr Corp., New Bedford, Mass. 

Atlas Coil, Inc., Cottage. Derby, Conn. 

Avion Instrument Corp., 299 Highway No. 
17, Paramus. N. J. 

Bogue Electric Co., 60 lowa Ave., 
son 3, N. J 

Bristol Co., Waterbury 20, Conn. 

Doelcam Corp., Soldiers Field Rd., Boston 
35, Mass. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Freed Transformer Co.. Inc., 1736 Weir- 
field. Brooklyn 27, N. Y. 

General Electric Co., Apparatus Seles Div., 
1 River Rd., Schenectady 5, N. Y. 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58. Calif 

Kearfott Co., Inc., 1878 Main Ave., Clif- 
ton, N. J. 

Keystone Products Co., 904-06 23rd, Union 
City, N. J. 

Leach Relay Co., pos Avalon Bivd., Los 
Angeles 3, Cali 


Pater- 


cease. Inc., ‘607 Flower, Glendale, 

a 

Magnetic Amplifiers, ar 632 Tinton 
Ave., New York 55, N. 

Magnetics, Inc., Dept. eM. 19, Box 308, 
East Butler, Pa. 

Nothelfer Winding Laboratories, 111 Al- 
bermarle Ave., Trenton 8, N. J. 


Sanborn Co., Cambridge, 


Mass. 
= oo ‘of America, 


New Hyde Park, 


iiemabadieiik: Inc., 500 Franklin Ave., 
Garden City, L. I., N. Y. 
Southwestern Industrial 


Electronics Co., 
2831 Post Oak Rd., P.O. Box 13058, 
Houston. Texas 


Torwico Electronics, Inc., 961 Freling- 
huysen Ave., Newark 5. N. J. 

Transicoil Corp., 1346 Suburban Station 
Bidg.. Philadelphia 3, Pa 

United Transformer Co., 150 Varick, New 
York 13, N.Y. 

Westinghouse Flectric Corp., Gateway 
Center, Bldg. No. 3. 401 Liberty Ave., 
Pittsburgh 22, Pa 


ANODES, PLATING 


American Brass Co., 


Waterbury 20, Conn. 
“— & Co., Inc., 


113 Astor, Newark 5, 

cues Brass & Copper Co., Waterbury 20, 
Conn. 

du_ Pont de Nemours & Co., Inc., E. L., 
mestee Chemicals Dept., Wilmington 98. 
re 

Federated Metals Div., American Smelting 
& Refining Co., 120 Broadway, New 
York 5, N. Y. 

General Plate Div., Metals & Controls 
Corp., 41 Forest, Attleboro, Mass 
(Silver, Gold) 


Handy & Harman, 82 Fulton, New York 
38, N. Y. (Silver. Goid) 


To communicate with 






Hussey & Co., C. G., Pittsburgh 19, Pa 
Makepeace Co., D. E.. Div 


& Wire Co., Attleboro, Mass 
Kevere Copper & Brass, Inc., 230 Park 
Ave.. New York 17 ee 
Seymour Manufacturing Cou Seymour 


Conn 


ASBESTOS SLEEVING. See Sleeving and 
Cape Asbestos 


BALANCING MACHINES. See Vibration 
Test Machines. 


BALLS. BEARING 
Abbott Ball Co. 

ford 10, Conn 
Hartford Steel Ball Co., 
SKF Industries, Inc., 


60 Kailroad Place, Hart- 


Hartford 10, Conn 
Philadelphia, 32, Pa. 
BATTERIES, DRY 


Mallory & Co. P. R., Indianapolis 6, Ind. 
National Carbon Co., Div. Union Carbide 


& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 


BATTERY ELIMINATORS. See 
Supply Units, Rectifiers. 


BEAD CHAINS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 


BEARINGS, BABBITT 
Moraine Products Div. of General Motors 


Power 


13 Mountain Grove 


Dayton, Ohio (Steel-Backed) 
Ryerson & Son, Inc., Joseph T., Chicago, 
Til. 


Waukesha Bearings Div. of Waukesha Too! 
Co., Waukesha, Wis. 


BEARINGS, BALL (Miniature) 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y 

New Departure Div 
Corp. Bristol. Conn. 

U. S. Gasket Co., Camden 1, N. J. 


BEARINGS. BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, 

New Departure Div. of General 
Corp.. Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa 

SKF Industries, Inc., Philadelphia 32, Pa 

Timken Roller Bearing Co., 1835 Dueber 
Ave., S. W. Canton 6, Ohio 


BEARINGS and BUSHINGS, 
LUBRICANT-RETAINING 


of General Motors 


Conn 
Motors 


Amplex Div. of Chrysler Corp., Dept 
E-11, 6501 Harper, Detroit 31, Mich 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. 


Graphite Metallizing Corp. 1059 Nepper- 


han Ave., Yonkers 3, N. Y. (Oilless 
Self-lubricating) 
Moraine Products Div. of General Motors 
Corp., Dayton, Ohio 


United States Graphite Co., 1621 Holland. 
Saginaw, Mich. 

Waukesha Bearings Div. of Waukesha Too! 
Co., Waukesha, Wis. 


BEARINGS and BUSHINGS, METAL 
(Brass, Bronze, Steel, etc.) 

Amplex Div. of Chrysler Corp., Dept E-11 
6501 Harper, Detroit 31, Mich. 


Bound Brook Oil-Less Bearing Co 
Brook, N. J. 


Chase Brass & Copper Co., 
Conn 


, Bound 


Waterbury 29 


Federal-Mogul Corp., 11063 Shoemaker 
Detroit 13, Mich 

Mallory & Co., Inc., P. R., Indianapolis 
6, In 


Moraine Products Div 
Corp., Dayton, Ohio 

United States Graphite Co., 1612 Holland 
Saginaw, Mich 

Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis. 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co Industrial 
Products Div., Wabash, Ind. 


of General Motors 





of Union Plate 


National Carbon Co., Div 
& Carbon Corp., 30 E 
iM. = © 

National Vulcanized Fibre Co 
ton 99. Del 

Polymer Corp. of Pennsylvania, 
Pa 

oe Co., 2799 Lake, Melrose Park, 
i 


Union Carbide 
42nd, New York 


, Wilming- 


Reading 


Ryerson & Son, Inc., 
Til. 

Spaulding 
N > 


Joseph T., Chicago, 


Fibre Co., Inc., Tonawanda, 


Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


BEARINGS, FLEXIBLE (Rubber-backed) 
Lord Mfg. Co., Erie, Pa 


BELLS 


Signal Engineering & Mfg. Co., 154 W 
14th, New York 11, N. Y 


BELT DRIVES. See Drives, Belt. 


BENDERS. BRAKE and SHEARS 
Richards Co J. A 906 N. Pitcher 
Kalamazoo 13F. Mich 


Ryerson & Son, Inc., Joseph T.. Chicago 
Til 


BERYLLIUM COPPER (Rod, Strip, Tube 
Wire) 

Mallory & (Co., Inc., P. R., Indianapolis 
6. Ind 


BIMETALS. See Thermostatic Bimetals 
BITS. SCREW and BOLT. See Socket 
Screw Keys and Wrenches. 


BLADES. FAN 


Torrington Manufacturing Co 


Torrington, 
Conn 


BLOCKS, PILLOW 


Fafnir Bearing Co., 


New Britain. Conn 
SKF Industries, Inc., 


Philadelphia 32. Pa 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal 


BLOWERS. See Fans and Blowers 


BOLTS. See Fasteners 


BOXES. METAL. See 


Sheet 
Fabricators. 


Metal 


BOXES and CRATES. WIREBOUND. See 
also Containers, Packaging and Shipping 


Rathborne, Hair and Ridgeway Box Co., 
440 W. 21 Place, Chicago 8, TIl 

Wirebound Box Manufacturers Association 
Room 1150, 327 S. La Salle, Chicago, Tl 


BRAKES, BENDING. See Benders, 
Brake and Shears. 


BRAKES, MAGNETIC 


Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 
Dings Brakes, Inc. 4713 W. Electric 


Ave., Milwaukee 46, Wis 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 

Stearns Magnetic, Inc., 642 S 28th, Mil- 
waukee 46, Wis. 

Warner Electric Brake & Clutch Co., Dept. 

EM, Beloit, Wis. 


BRASS, BRONZE and COPPER 


(For Wire, See Wire and Cable, Bare) 
All Commercial Forms. 

American Brass Compauy, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 


American Nickeloid Co.. Peru 3, lll. (Pre- 
Finished Brass and Copper Sheet & 
Strip) 

Chase Brass & Copper Co., Waterbury 20, 
Conn 


Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, New 
York 5, N ¥. 


any manufacturer, whose name appeers in this issue use READER INQUIRY FACILITY, page 219 


ELECTRICAL 








Hussey & Co.. C. G. Pittsburgh 19, 

Ilsco Corp 5745 Mariemont Ave., (in 
cinnati 27, Ohio (Copper Tubing) 

Revere Copper & brass, inc., 280 Pork 
Ave. New York 17, N. Y. 
















BRAZING ALLOYS, SILVER 
Baker & Co., Inc., 113 Astor, Newark 5 
N 


Chase Brass & Copper Co., Waterbury 20 
Conn 

General Plate Div., Metals and Controls 
Corp., 41 Forest, Attleboro, Mass 

Handy me Harman. 82 Fulton, 


ieieeeiee Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass 

Mallory & Co., Inc., P. R., 
6, Ind 

Ney Co., J. M., 371 Elm, 
Conn 


New York 


Indianapolis 


Hartford 


BRONZE. See Brass, Bronze & Copper 
also Vhosphor Bronze 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 
Chicago 24, Ill 

Triple M Electronents Div., 
Molding & Mfg. Co 
Ave., Chicago 39, Ill 


4211 W. Lake 


Midwest 
4630 W. Fullerton 


BRUSHES: CARBON GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 
Ave., Cicero 50 

Graphite Metallizing Corp., 
han Ave., Yonkers 3, N. Y¥ 

Insulation and Wires, Inc., 3435 Chouteau 
Ave.. St. Louis 3, Mo. 

National Carbon Co., Div. 


3450 S. 52nd 
1059 Nepper 


Union Carbide 


& Carbon Corp., 30 E. 42nd, Nes 
SOK ie ee 
Speer Carbon Co., St. Marys. Pa 


Stackpole Carbon Co., St. Marys, Pa. 
Superior Carbon Products Inc., 9114 


George Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway Cen 
ter Bldg. No. 3, 401 Liberty Ave., Pitts 
burgh 22, Pa 


BRUSH HOLDERS. See Holders 
Commutator Brush 


BUSHINGS 


Bearing. See Bearings and Bushings 

Composition. See Plastics-Molders 

Fibre. See Fibre, Vulcanized. 

Glass. See Glass. Technical. 

Hermetic Seal. See Seals and Terminals 
Hermetic 

Mica. See Mica. 

Porcelain. See Ceramics. 

Rubber. See Rubber and Rubber 
Products. 


CABINETS, SHEET METAL. See Sheet 
Meta! Fabricators. 
CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire 


CAMBRIC. 
Insulating 


VARNISHED. See Fabrice 


CAPACITORS 
Aerovox Corp.. New Bedford, Mass. 
Aircraft-Marine Products, Inc., 2100 Paz 


ton, Harrisburg, Pa. a A 
Arnhold Ceramics, Inc., 1 E. 57th, New 


York 22, N 
Cornell-Dubilier Electric Corp., Dept 
H-114, South Plainfield, N 


J 

Corning Glass Works, Corning, N. Y 
(Metallized Glass) : 

Erie Resistor Corp., Electronics Div., Erie. 
a 

Fanstee] Metallurgical Corp., North Chi 
cago, Til. (Tantalum) 

General Electric Co. Apparatus Sales Div.. 
Schenectady 5, N. Y. 

Industrial Condenser Corp., 83245 N. Call- 
fornia Ave., Chicago 18, Ill. 

Insulation and Wires, Inc., 3435 Chouteau 


Ave., St. Louis 3, Mo. 

Johnson Co., E. F., 204 Second Ave., 8.W 
Waseca Minn 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Master Appliance Mfg. Co., Bridge & 


Ontario, Racine, Wis. 
Plastic Capacitors, Inc., 2511 W. 

Chicago 47, Ill 
Potter Co.. Dept 
Radio Material Corp., 

Chicago 18. IIL. 
Sangamo Electric Co., 


Moffat 


B. North Chicago, Tll 
3825 N. California 


Marion, Ili 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Stackpole Carbon Co., St. Marys, Pa. 

CARBON and GRAPHITE: Contacts 
Electrodes. Anodes, Bearings, Discs 
Piles, Plates, Plungers, Rings, Seals 
ete 


Becker Brothers Carbon Co., 3450 S. 52nd 
Ave.. Cicero 50, IN 2 
Erie Resistor Corp., Electronics Div., Erie 

Pa 
Jeneral Ceramics Corp.. Keasbey, N. J 
Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3. N. Y 
ne Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd. New 
York 17. N. ¥ 
Speer Carbon Co., St. Marys. Pa 
Stackpole Carbon Co.. St. Marys, Pa. 
United States Seapets Co., 1621 Holland 
Saginaw. Mich. 





MANUFACTURING 








PEE LF 


OWER LIGHTER, LIGHTER... 


with uniform, void-free 


Here’s a revolutionary new form of electrical 
insulation to help you build lighter, more 
compact units without sacrifice of depend- 
ability or protection: General Electric 
MICA MAT is dehydrated flake mica in con- 
tinuous sheet form. As much as 10% less 
MICA MAT gives better performance than 
present machine- and hand-laid mica prod- 
ucts because of its greater uniformity and 
void-free construction. Flexible and easy to 
handle, it helps you get “more power per 
pound” from motors, generators and other 
electrical equipment. 


MICA MAT products—tapes, wrappings and 
slot insulation—are available for a wide 
variety of insulation needs. When backed 
with glass, cotton cloth, paper or polyester 
film, and treated with Glyptal®, silicone or 
other synthetic resins, superior mica prod- 

GREATER UNIFORMITY OF G-E MICA MAT (circle) is shown ucts result which make possible new designs 
in contrast to conventional mica insulating sheet. with reduced size or increased output 


rating. 


Laminated and Insulating Products 
Section EM 1-5, P.O. Box 5911 
Cleveland 1, Ohio 


LETE TECHNICAL Data General Electric Company 


CL 
w COupon FOR come 


Please send me complete technical data on G-E 
7 MICA MAT. I want this for: ( ) Reference pur- 
Hrogress Is Our Most Important fTrOagvcr ! poses only (_ ) An immediate application on___—_ 


GENERAL & ELECTRIC | = 


Firm 
Street 


City__ Zone___State__ 


JANUARY 1955 























SAVE DRAFTING TIME 


(gl Way to 
MEASURE MACHINE SCREWS 


By dimensioning and naming machine screws as 
indicated, you avoid misunderstanding, cut down 


on drawing changes and save time in purchasing. 
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FLAT HEAD 


dL 


OVAL HEAD 


patil 


UNDERCUT 
FLAT HEAD 























































































ROUND HEAD TRUSS 


(or oven) 





BINDING HEAD 
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FILLISTER HEAD 
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WASHER HEAD 





COCK SCREW 
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HEXAGON HEAD 


(trimmed) 


HEXAGON HEAD 
(upset) 












































MACHINE SCREWS 





D SPECIAL FASTENERS ARE ae ADL 1S} 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN. 





























WRITE FOR 
OUR CATALOG 
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CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die. 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 


a ae _ eee Bearing Co., Bound 


Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich 

Parker White Metal Co., Brie, Pa. 
Thompson Products, Inc., Light Metals 


Div., 2269 Ashland Rd., Cleveland 3. 
Ohio 


CASTINGS, BRASS, BRONZE, COPPER 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Philadelphia Bronze & Brass Corp., Sub. 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa 


CASTINGS, DIE 


Aluminum Co. of America, 
Pittsburgh 19, Pa 


Alcoa Bldg 


Doehler-Jarvis Corp., Sub. of National 
Lead Co., Toledo 1, Ohio 

Hoover Co., Die Castings Div.. North 
Cantor Ohio 

Litemetal Dicast, Ine., 1935 Wildwood 
Ave., *°°kson, Mich 

Madison-nipp Corp., 214 Waubesa Ave., 
Madison 10, Wis 

New Jersey Zinc Co., 160 Front, New 


York 7, N. Y¥. (Zine 
loys) 
Parker White Metal Co 
minum & Zinc) 
Stewart Die Casting Div 
Corp., 4535 W. 


Die Casting Al- 
, Erie, Pa. (Alu- 


, Stewart Warner 
Fullerton Ave., Chicago 


39, In. 
Thompson Products, Inc., Light Metals 
ee 2269 Ashland Rd., Cleveland 3 
0. 


CASTINGS, INVESTMENT 


Allis-Chalmers, Milwaukee 1, 
International Nickel Co., Inc., 67 Wall. 

New York 5, N. Y. (Nickel and Alloys) 
Thompson Products, Inc., Light Metals 


a 2269 Ashland Rd., Cleveland 3, 
Ohio 


Wis 


CATHODE RAY TUBES 
Cathode Ray. 
CEMENT. CERAMIC 


Titanium Alloy Mfg. Co., Div. of Nationa) 
Lead Co., Niagara Falls, N. Y¥ 


See Tubes, 


CEMENT, INSULATING and SEALING 

Bakelite Co., A Division of Union Car- 
bide & Carbon Corn., 300 Madison Ave 
New York 17, N. Y. 

Communication Products Co., Inc., Marl 
boro, Monmouth County, N. J 

du Pont de Nemours & Co., Inc., E. IL. 
Finishes Dept.. Wilmington 98. Del 

Durez Plastics & Chemicals, Inc 1301 
Walck Rd., N. Tonawanda, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Titanium Alloy Mfg. Co., Div. of Na- 
tional Lead Co., Niagara Falls. N. Y. 

Van Cleef Bros., Ine., 7800 Woodlawn 


Chicago 19, TIL 

Zovhar Mills, Inc., 117 26th, Brooklyn 32 
N. Y. 

CERAMICS 
Standard & Special Electrical 


Porcelains (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (I) 

Akron Porcelain Co 2725 Cory Ave., 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, Tenn 
(ADEFG) 

Ceramic Specialties Co., 444 W. 6th, East 
Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 937 Grant, Akron 


11, Ohio (ABC) 


General Ceramics Corp., Keasbey, N. J 
(BEFI) 

Illinois Electric Porcelain Co., P.O. Box 
272, Macomb, Ill. (AB) 

Knox Porcelain Corp., Knoxville 1, Tenn 
(ABC) 

Louthan Mfg. Co., Sub. of Ferro Corp 
2000 Harvey Ave., East Liverpool, Ohio 
(ABDEF) 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J 

New Jersey Porcelain Co., New York Ave 
& Plum, Trenton 5, N. J. (ABE) 

Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N. Y. (AF) 

Porcelain Products, Inc., 1241 Sandusky 
Findlay, Ohio 

Richardson Co., 2799 Lake, Melrose Park 
Til. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 


Stackpole Carbon Co., St. Marys, Pa 


Star Porcelain Co., 41 Muirhead Ave 
Trenton 9, N. J. (ABF) 

Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 

Universal Clay Products Co., 1540 E. Ist 
Sandusky, Ohio (A) 

Wisconsin Porcelain Cx 115 Market, Sun 
Prairie, Wis. (ABF) 


CHAINS, BEAD. See Bead Chains 


CHAMBERS, TEST 


American Research Corp., 833 Brook, Bris 
tol, Conn. 

Blue M Electric Co 
Blue Island, Il 


138th and Chatham 





CHARGERS, BATTERY 


Inet Div., Leach Corp., 4441 
Ave., Los Angeles 58, Calif. 

Thor Electric & Machine Works, lls § 
Jefferson, Chicago 6, Ill. 


CHOPPERS, ELECTRONIC 


Atlas Coil, Inc., Cottage, Derby, Conr 

Avion Instrument Corp., 299 Highway Ne 
17, Paramus, N. J. 

Graphite Metallizing Corp., 
han Ave., Yonkers, N. Y. 


Sante Pe 


1059 Nep oe 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 8. Second, u 
waukee 4, Wis 


Allis-Chalmers, Milwaukee 1, Wis 
Crouse-Hinds Co., Syracuse 1, N. Y¥ 
Cutler-Hammer, Inc., 1264 St. Paul Ave 


Milwaukee 1, Wis 
Fasco Industries. Inc., 

chester 2, N. Y. 
Feneral Electric Co., 


100 Augusta, Ro 


Apparatus Sales 
Div., Schenectady 5, N. Y¥ 
Heinemann Electric Co., 99 Plum, Tren 
ton, N. J 


Pyle-National Co., 


1388 N. Kostner Ave 
Chicago 51. Ill 


Spencer Thermostat Div. of Metals @ 
Controls Corp 101 Forest Attlet 
Mass 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 


Westinghouse Electric Corp 
ter Bldg No. 3, 401 
Pittsburgh 22, Pa, 


Gateway Cen 
Liberty Ave 


CIRCUITS, ETCHED, PRINTED, ETC 


Aerovox Corp., New Bedford, Mass. 

Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 

American Lava Corp., Chattanooga 5, Tenn 

Daven Co., 176 Central Ave., Newark, N.J 

Erie Resistor Corp., Electronics Div., Erie 
Pa 

Mycalex Corp. of America, 
Bivd., Clifton, N. J. 

Sprague Electric Co., 307 Marshall, Nortb 
Adams, Mass. 

U. 8. Gasket Co., Camden 1, N. J. 


CLAMPS and CLIPS, SUPPORT 


Augat Brothers, Inc., 31 Perry Ave., At 
tleboro, Mass. 

Weckesser Co., 5256 N. 
Chicago 30, Ill. 


116 Clifton 


Avondale Ave 


CLAMPS and CLIPS, GROUND and TEST 


Burndy Engineering Co., Inc., Norwalk 
Cann 

Ilseo Corp 5745 Mariemont Ave Cir 
cinnati 27, Ohio 

Mueller Electric Co., 1550W E. 3s 
Cleveland 14, Ohio 

Sherman Mfg. Co., H. B., Battle Creek 
Mich. 

Thomas & Betts Co., Inc., 28 Butler 


Elizabeth 1, N. J. 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 117 26th, Brooklyn 32 
ae A 


CLIPS, SNAP. 


Snap 


CLOTH, INSULATING. See Fabrics, 
sulating. 


CLOTH TRACING. 


See Rings, Retainer @& 





In 


See Tracing Cloth 


Film & Paper. 

CLUTCHES 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. (Magnetic) ‘ 
Hilliard Corp., 106 W. 4th, Elmira, N. ¥ 
Stearns Magnetic, Inc., 642 8S. 28th, Mil- 

waukee 46, Wis 
Warner Electric Brake & Cutch Co., Dept 
EM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cable 
Insulated. 


COIL CORES and FORMS 


Alden Products Co., 125 N. Main, Brock 
ton 64, Mass. 

Cambridge Thermionic Corp., 453 Con 
cord, Cambridge 38, Mass 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co., Newar’ 
13, Del 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J 

Paramount Paper Tube Co., 612 Lafay 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, IIL 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi 


cago 47, Ill 
Stackpole Carbon Co., St 
(Screw-type, Molded Iron) 
Stone Paper Tube Co., Inc., 900-92 
Franklin, N.E., Washington 17, D. C 
U. S. Gasket Co., Camden 1, N. J 


Marys, Ps 


COILS and WINDINGS 


Acme Wire Cc 1255 Dixwell Ave., New 
Haven 14, Conn 
Ashland Electric Products, Inc., 32-6 


Queens Blvd., Long Island City 1, N. Y 
Cambridge Thermionic Corp., 453 Coneord 
Cambridge 38, Mass. 


Comer Electric Co., 3349 W. Addisor 
Chicago 18. Hl 
Corning Glass Works, Corning, N Y 


Inductance) 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 219 


ELECTRICAL 





MANUFACTURING 





How two TYPICAL 
production testing headaches were cured 
with SANBORN OSCILLOGRAPHIC 
RECORDING SYSTEMS 


AYTHEON MANUFACTURING COMPANY'S Waltham, Mass. In- 
spection Dept. formerly found their incoming inspection of 
complex, multi-ganged potentiometers a time-taking and costly 
job which involved tedious calibration, instrument set-up and 
testing for each of the five potentiometer sections, with each 
operation subject to inevitable human error. 
Today, by using a Sanborn four-channel Recording System and 
a Potentiometer Power Supply, a visual, concurrent strip-chart 
record of five channels (using marker stylus) of phenomena such 
as phasing, shorting bar, winding noise, and resolution of winding 
turns is provided. Inspection time is speeded up 900%, the opera- 
tor sees immediately all causes for rejection, the chart is a 
permanent test data record, one inspector takes the place of 
three, and human error is reduced to a negligible factor. 


Moor PRODUCTS COMPANY of Philadelphia uses a Sanborn 

Model 60 two-channel Recording System to check the 
Dynamic Performance of their Valve Positioners, which are used 
on diaphragm top-work valves and power cylinders. The valve 
positioner acts as a relay, applying additional air pressure to the 
cylinder or top-work, overcoming effects of unbalance and fric- 
tion, and compelling the valve stem to take the position dictated 
by the pneumatic controller or manually-operated air load. A 
feed-back linkage assures positioning of the valve stem within 
plus or minus 0.001”. 

A pneumatic sine wave generator supplies pneumatic impulses 
with frequencies as high as 20 cycles per second. These impulses 
are sent to the valve positioner and to a transducer which converts 
the signal for the recorder. The response of the valve stem is meas- 


ured by a strain gage pickup for the second channel of the 
recorder. 


The above cases are but two of the many applications possible with 
Sanborn one-, two-, four-, six- and eight-channel Recording Systems. 
With a Sanborn you can register permanently and graphically virtually 
all electrical phenomena within a frequency range of zero to 100 cps. 
A choice of the number of channels, plus the ready interchangeability 
of various type preamplifiers (to meet individual recording problems) 
offers a wider versatility of use, greater overall economy, and increased 
operating efficiency. 

Added to these advantages are the standard SANBORN instrument 
features: INKLESS recording in true rectangular coordinates, high torque 
galvanometer movement, time and code marking, and numerous paper 
travel speeds. 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASSACHUSETTS 


JANUARY 1955 





























Coto-Coil Cc., Inec., 63 Pavillion Ave., 
. l’rovidence 5, R. I 
Bie 7 Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 


; D oO T ee e s E Dano Electric Co., 93 Main, Winsted, 
» | Conn 


Delta Electronics, Inc., 759 Green, Brook 


‘ lyn 22, N. ¥ 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 
Five Star Co., Plants Place, Plantsville 


Conn 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y¥ 
Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J 
Jeffries Transformer Div Leach Corp 


1710 E. 57th, Los Angeles 58. Calif 
- AN Master Appliance Mfg. Co., Bridge & 
Ontario. Racine, Wis 
Mullenbach Electrical Manufacturing Co 
e 2300 E. 27th. Los Angeles 58, @alif 


Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J 
Raytheon Mfg. Co., Equipment Sales Div 


3 Dept. 6120-EM, Waltham 54, Mass. 
Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 
OIL BURNER Stonite Coil Corp., Route No. 25, Yard 
ville, N. J 
IGNITION Torwico Electronics In 965 Freling 
TRANSFORMERS 


huysen Ave., Newark 5, N. J 
This one piece, streamlined 
pressed case, provides drip- 
proof protection to Acme 
Electric oil burner ignition 
transformers. If you need spe- 
cially engineered transformers 
for high voltage applications 
such as this 10,000 volt 
design, we know how to 
engineer them for safety. 
Write for bulletin IT 187. 


COIL WINDING MACHINES 

Insulation and Wires. Inc., 3435 Chouteau 
Ave.. St. Louis 3, Mo 

Rex Rheostat Co., Baldwin. N. Y 

Universal Winding Co P.O. Box 1601 
Providence 1, R. I 


COLD HEADED PARTS. See Fasteners 


COMMUTATORS 


Kirkwood Commutator Co., 4855 W. 130th, 
Cleveland 11, Ohio 








Nippert Electric Products Co 1759 W 
Mound, Columbus 23. Ohio 
Toledo Commutator Co Ss Chestnut 











Owosso, Mich 
Triple ‘“M Electronents Div Midwest 
a Molding & Mfg. C« 4630 W. Fullerto 
Ave., Chicago 39, Ill 
Westinghouse Electric Corp., Gateway Cen 


ter, Bldg. No. 3, 401 Liberty Ave 
AUTOMATIC Pittsburgh 22. Pa 
VOLTAGE 
REGULATORS 


This 300 VA voltage regu- 
lator is designed with a 
built-in relay which auto- 
matically disconnects 
Primary circuit when the 
eppliance to which it is 
connected is not in opera- 
tion. Maintains automatic 
voltage regulation + 3%. 
Write for bulletin 
AV 189. 















































COMMUTATOR SAWS and SLITTERS 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill 

COMPARATORS, OPTICAL 

Eastman Kodak Co., Rochester 4, N. Y 

COMPOUNDS, SEALING. See Cement 


Insulating & Sealing; also Waxes and 
Compounds 





















































COMPOUNDS, VARNISH. See Varnishes 


Compounds and Resins 


COMPUTER COMPONENTS 

Epsco, Inc., 126 Massachusetts Ave., Bos 
ton, Mass 

Federal Telephone and Radio Co., 100 
Kingsland Rd.. Clifton, N. J 





















































Raytheon Manufacturing Co Equipment 
Sales Div Dept. 6120 EM, Waltham 
54, Mass 








CONDENSERS. See Capacitors 











CONDUIT FITTINGS 
STEPDOWN eet See 

TRANSFORMERS Buchanen Electrical Products Corp., 225 
This line of transformers Gone iu Ge. teenens 1, N. ¥. 
is particularly desirable ryie a ie 1388 N. Kostner Ave 

or use with any type ceaee ile ; 36 R ac p 
of 110/125 volt electri. CC 
cal equipment that will e 
be used where only a 
220/240 volt source of 
supply is available. 
Standard ratings from 
85 to 2000 watts. Write 
for bulletin $D-179, 












































CONNECTORS WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax 
ton, Harrisburg, Pa 

Alden Products Co., 125 N. Main, Brock 
ton 64, Mass 

American Brass Co., Waterbury 20, Conn 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50. IN 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Buggie, Inc., H. H foledo 4 Ohio 

Burndy Engineering Co., Inc... Norwalk 
Conn 

Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 31 
Calif 

Crouse-Hinds Co., Syracuse 1, N. Y¥ 


D : DeJur-Amsco Corp. 45-01 Northern Blvd., 
epend upon Acme Electric as your source of Long Island City 1, N. ¥ 


- General Electric Co., Construction Mate- 
transformers. Our complete engineering staff oo .. Eesenees 5. Sm. 
is available to assist you. 











































































































Hubbell, Inc Harvey, Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, II! 

Iisco Corp 5745 Mariemont Ave., Cir 


ACME ELECTRIC CORPORATION _ ** Ge. afig. 4 See08 


s.W Waseca, Minn 


351 WATER ST. CUBA, NEW YORK Joy Manufacturing Co., Henry W. Oliver 


Bldg Pittsburgh 22, Pa 























West Coast Engineering Laboratories: Krueger & Medepenl. Walsh Bldg., Cin- 
P ° . cinnati 2, hio 
1375 West Jefferson Boulevard °¢ Los Angeles, California Pass & Seymour, Inc., Solvay Station, 
In Canada: Acme Electric Corp. ‘ i . Syracuse 9, N. Y 
Corp. Ltd., 50 Northline Road * Toronto, Ont. suk ciietinens ate EBO0 6 atedner ave. 
Chicago 51, Til 
Riverside Manufacturing and _ Electrical 
































Supply Co.. 10227 Michigan Ave., Dear- 
| born, Mich 
| Scintilla Div Bendix Aviation Corp., 






Sidney, N. Y 


Sherman Mfg. Co., H. B., Battle Creea 
Mich 



















ELECTRICAL 





Soreng Products Corp., 9551 Soreng | ve 
Schiller Park, Il 

Switchcraft, Inc., 1328 N. Kostner / ve, 
Chicago 22, Ill 

Thomas & Betts Co., Inc., 28 Bu ler, 
Elizabeth 1, N. J 

Van Cleef Bros., Inc., 7800 Woodliw, 
Chicago 19, Ill 


CONTACTORS, MAGNETIC. See Reiay 
& Contactors 


CONTACTS and CONTACT POINTS 

Baker & Co.. Inc., 113 Astor, Newark 5 
N. 2 

Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y 

Fansteel Metallurgical Corp., North Chi 
cago, Ill 

General Plate Div., Metals and Controls 
Corp., 41 Forest, Attleboro, Mass 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y 

Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind 
Ney Co., J. M 371 Elm, Hartford 
Conn 
Stackpole Carbon Co., St. Marys, Pa 
Superior Carbon Products, Inc., 14 


George Ave., Cleveland 5, Ohio 


CONTACTS, CARBON. See Carbon and 


Graphite 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1 N. J 


CONTAINERS, PACKAGING and SHIP. 
PING. See also Boxes and Crates, Wire 
bound 


Gaylord Container Corp., St. Louis 2, Mo 
Rathborne, Hair and Ridgeway Box Co 
1440 W. 21 Place, Chicago 8 Ill 


CONTRACT MANUFACTURING 


Chase Brass & Copper Co., Waterbury 20 
Conn 

Geuder, Paeschke & Frey Co., 
St. Paul Ave., Milwaukee 1, 

Kirk and Blum Manufacturing Co., 312% 
Forrer, Cincinnati 9, Ohio 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Ram Meter. In 1104 Hilton Rd., Ferr 
dale, Detroit 20, Mich. 





CONTROLLERS. MOTOR 


Allen-Bradley Co., 1316 8. 2nd, Milwau 
kee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis 

Arrow-Hart & Hegeman Electric Co.. 193 
Hawthorn, Hartford 6, Conn, 

Bogue Electric Manufacturing Co., 54 lows 
Ave., Paterson 3. N. J 

Bristol Co., Waterbury 20, Conn 

Crouse-Hinds Co., Syracuse 1, N. Y 

Cutler-llammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Furnas Electric Co. 1024 McKee, Batavia 
Ill 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM. Waltham 54, Mass. 
Square PD Co., 4041 N. Richards, Milwau 

kee 12. Wis 
Ward Leonard Electric Co., 34 South, Mt 
Vernon, N. Y 


CONTROLS. FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER 
ATURE. See also Relays, Switches 


Thermostats 


Acro Manufacturing Co., Columbus 16 
Ohio 

Allen-Bradley Co., 1316 8. 2nd, Milwau 
kee 4, Wis 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Assembly Products, Inc., Chesterland, Ohi 

Automatic Temperature Control Co.. Inc 
5234 Pulaski Ave., Philadelphia 44. Pa 
Barber-Colman Co., Dept, M, 1203 Rock 
Rockford, Il 

Bristol Co., Waterbury 20, Conn 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1 Wis 

Edison, Inc., Thomas A., Instrument Dir 
Dept. 53, West Orange, N. J 

Fenwal, Inc., 112 Pleasant, Ashland, Mass 

G-V Controls, Inc., 8 Hollywood Plaza 
Fast Orange. N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y¥ 

Mercoid Corp., 4227 W. Belmont Ave 
Chicago 41. Il 

Robertshaw Thermostat Div Robertshaw 
Fulton Controls Co., Youngwood Pa 

Spencer Thermostat Div. of Metals & Cor 
trols Corp 101 Forest, Attleboro, Ma 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 

TAGliabue Instruments Div., Weston Elec 
trical Instrument Corp., 614 Freyling 
huysen Ave., Newark 5, N. J 

Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J 

United Electric Controls Co., 93 Schoo 
Watertown, Mass. 

Wheelco Instruments Div., Barber-Colmar 
Co., 1403 Rock, Rockford, Il. 


CONTROLS, PUSH-PULL 


Arens Controls, Inc. 2005 Greenleaf, Ev 
anston, Ill 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 219 


MANUFACTURING 








Admiral MASTER JAMPER R-B-M swiTCHESs 


Placed at strategic spots 8650 jolts per minute, hour 
throughout the chassis, EVERLOCK after hour, can't shake loose 


lockwashers keep Admiral TV the EVERLOCK lockwashers on 
sets tight— permanently. the Master Tamper. 


Specially designed EVERLOCK 
lockwashers provide permanent, 
vibration-proof fastenings on 
R-B-M automotive foot dimmer, 
headlamp and horn switches. 


Wherever Positive Grip Counts 


EVERLOCK lockwashers’ exclusive alternating chisel 
edges bite into the face of the work and the nut 
under powerful spring tension . . . hold fast even 
under the most severe jars, jolts and vibration. 
Available in four standard types or to your own 
specifications, EVERLOCK lockwashers provide the 
positive holding power demanded by more and more 
manufacturers of quality products. Next time you 
order lockwashers be sure to specify AMF EVERLOCK. 
Product THOMPSON-BREMER & COMPANY, 


514 N. Dearborn, Chicago 10, Ill. 
ao ae 


INDUSTRIAL FASTENERS 


Kenneth D. Delanoy J. M. Murphy W. L. Barth, Jr. 


Thom Lundeen Richard C. Dudek J. J. Mcintosh 
Dayton 3, Ohio Manchester, Conn. Chicago 34, Ill. 


Moline, Illinois Beverley Hills, Calif. Atlanta 6, Ga. 


Oscar P. Martin Russell T. Brosius C. W. McNeil 


Forrest Moschner P. L. Robertson Donald G. Teeling 
Lakewood 7, Ohio Philadelphia 3, Pa. Houston, Texas 


St. Louis, Missouri Milton, Ont. Can. Indianapolis 44, Ind. 


), Ramsey Reese, Inc. Sam T. Keller Leonard F. Berg A. J. Murphy 


Sam T. Gleaves Oregon Indus. Factors 
New York 7, N.Y. Detroit 1, Mich, St. Paul 14, Minn. De Witt, N.Y. 


Louisville 5, Ky. Portland 1, Oregon 
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TTS her ele sib PMT Ei celite ms 
ard enclosure with 110-220V 
indicating light. 
























































































































































NEW 


CUTLER-HAMMER 10250 
STANDARD DUTY PUSHBUTTON STATIONS 
3 element type...with indicating light 





















































Check the features. No other stand- 
ard duty pushbutton station offers 
so much. U-shape wrap-around 
cover and frame make unit strong, 
serviceable yet light and small. Re- 
cessed pushbuttons prevent acci- 
dental operation. Optionally, the 
stop button can be padlocked 
against unauthorized use. Indicat- 
ing light normally removed from 
front of case, but “twist of wrist’’ 
locks it in against pilfering. The 
same one low watt glow lamp serves 
both 110V or 220V, by changing 
one terminal connection. Plainly 
marked circuit arrangements facil- 
itate correct hook-up. Removing 
cover places terminals out in open 
for maximum accessibility. Pack- 
aged connectors included, electri- 
cian does not have to make them 
up. Oversize insulation panel af- 
fords complete protection yet cut 
on bias for access to mounting screw- 
holes. Frame and cover finished 
inside and out in baked light gray 
enamel. Standard enclosure for sur- 
face mounting or steel front panel 
for cavity mounting. See your au- 
thorized Cutler-Hammer Distrib- 
utor today and see the difference. 
CUTLER-HAMMER, Inc., 1264 
St. Paul Avenue, Milwaukee 1, 
Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, 
Ontario. 




































































Bulletin 10250H1939 
steel panel mounting 
“start-stop” with indicat- 
ing light. 





































































































Same with padlocking 
feature on stop button to 
prevent operation. 





















































































MOTOR CONTROL == 


. I 














Stations ; 
Switches. 


CONTROLS, RESISTANCE. 
tors, also Rheostats. 


CONTROLS, SERVO. 
isms 


COPPER. See Brass, Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium. 
CORD and TWINE, ARMATURE and 
COIL 


Relays and Contactors ; 


See Resis- 


See Servomechan- 


Insulation and Wires, Inc. 3435 Chouteau 
Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 


Mica Insulator Co., Schenectady 1, N, Y. 
vone Sales Co., Inc., 309 N. Jay, Rome, 


Westinghouse Electric Corp., Gateway Cen- 


ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 
CORD, INSULATED. See Wire and 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Resist- 
ance Line Cords. 


CORD SETS 


Alden Products Co 
ton 64, Mass. 
Belden Mfg. Co., 
Chicago 44, Ill. 
Carol Cable Co., Div. Co., 
Inc., Pawtucket, R. I 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, IIL. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. ¥ 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 


125 N. Main, Brock 


4633 W. Van Buren, 


of Crescent 


rials Div., Bridgeport 2, Conn. 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 


Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. 

Riverside Manufacturing 
Supply Co., 10227 
born, Mich 

Royal Electric Co., Inc., 


and Electrical 
Michigan Ave., Dear- 


Pawtucket, R. I 


Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Ill 

U._S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 38, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


CORES POWDERED 


METAL. See Cores, 
Transformer ; 


Powdered Metal Products. 
CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 

Acme Electric Corp., 351 
N. ¥ 

Arnold Engineering Co., Marengo, Ill 

General Ceramics Corp.. Keasbey, N. J 

Magnetics, Inc., Dept. EM-19, Butler, Pa. 

Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo. 

Stackpole Carbon Co., St. Marys, Pa 

Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 23rd, Indianapolis 7, Ind. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


Water, Cuba 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7001 Ingersol, Lan- 
caster, Pa 

COUNTERS. See also Instruments, Elec- 
tronic; Relays. 

Automatic Temperature Control Co., Inc 


5234 Pulaski Ave., Philadelphia 44, Pa. 
Bristol Co., Waterbury 20, Conn. 
Counter & Control Corp., 5228 W. Electric 
Ave. Milwaukee 14, Wis. 
aye Signal Corp., 202 20th, Moline 1, 


ll. 
Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Til 


Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y. 

National Acme Co. 176 BE. 18lst, Cleve- 
land 8, Ohio. 

Production Instrument Co., 700-04 W 


Jackson Blvd., 
Veeder- Root, 


Chicago 6, Til 
Inc., Hartford 2, Conn. 
COUPLINGS, CLUTCH. See Clutches. 


COUPLINGS, FLEXIBLE 


Ajax Flexible Coupling Co., Inc., West- 
field, N. Y. 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 

Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

Koppers Co., Inc., Fasts Coupling Dept., 
200 Scott, Baltimore 3, Md. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CRYSTAL RECTIFIERS 


See Rectifiers, Metallic. 
DECALCOMANIAS 
Meyercord Co., Dept. D-139, 5323 W. 


Lake, Chicago 44, IL 
DELAY LINES. See Computer Compo- 


nents 


CONTROLS, REMOTE. See Push Button 





DIAL LIGHT ASSEMBLIES. See Li) ts, 


Pilot & Indicator. 


DIALS and PANELS 


Chicago Thrift Etching Corp., 1555 nN. 
Sheffield Ave., Chicago 22, Ill. 
Mica Insulator Co., Schenectady 1, 


DIE CASTINGS. See Castings, Die 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge B 
Chicago 26, Il. 


DIELECTRIC HEATING UNITS. ee 
High Frequency Heating Units. 


DIES, LAMINATION 


Cleveland Form Tool & Die Co., “a 
Eddy Rd., Cleveland 10, Ohio 


DIODES. See Semi-Conductors. 
DRAFTING EQUIPMENT and 


nm. ¥ 


MATERIALS 
Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41 Ill 


Eastman Kodak Co., Rochester 4, N. Y 
Keuffel & Esser Co., Hoboken, N. J 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich 


DRIVES, BELT 


Allis-Chalmers, Milwaukee 1, 

Maurey Manufacturing Corp., 
Wabash Ave., Chicago 16 Ill. 

New York Belting & Packing Co., 1 Mar 
ket, Passaic, N 

Reeves Pulley Co., 


Wis 
2907-235 


Columbus, Ind. 


DRIVES, ELECTRONIC. See also Speeo 
Reducers and Drives. 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 
General Electric Sales 


Co., Apparatus 
Div., Schenectady 5, N. Y. 
Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 
Reliance Electric & Engineering Co., 
Ivanhoe Rd., Cleveland 10, Ohio 
Westinghouse Electric Corp., Gateway Cen 


1054 


ter Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 
DUCTS, WIRING (Control Panel) 
Stahlin Brothers Fibre Works, Inc., Dept 


BE, Belding, Mich. 
DUPLICATING MACHINES, DIELESS 


See Benders, Brake & Shears. 
DYNAMOMETERS 
Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis ‘ 
General Electric Co., Schenectady, N. Y¥ 
Robbins & Myers, Inc., Springfield 99 
Ohio 7 
Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, 


ELECTRICAL SHEETS. See Steel, Elec 
trical. 


ELECTRONIC COMPONENTS. See spe 
cific headings. 


ELECTRONIC TUBE COMPONENTS. 
(Bases, Caps Lead-in Wires, Stamp 
ings, Welds, Ete.) 

Engineering Co., The, 27 Wright, Newark 
5, N. J. 


Pa. 


ENAMELING SHEETS. See Steel, Com 
mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels & Var 
nishes, Finishing. 


EYELET ATTACHING MACHINES 
Segal, Edward, 72 Spring, New York 12 
as: ie 


EYELETS and GROMMETS 
Chase Brass & Copper Co., Waterbury 20 


Conn 
Minnesota Rubber & Gasket Co., 3630 


Wooddale Ave., Minneapolis 16, Minn 


Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Riverside Manufacturing and_ Electrica) 
Supply Co. 10227 Michigan Ave., Dear- 
born, Mich. 


Roth Rubber Co., 
Chicago 50, IIL. 
U. 8. Gasket Co., Camden 1, N. J. 


1856 S. Electric Ave 


FABRICS, INSULATING. (Sheets, Tapes. 
Yarns, Thread, Cord ete.) 


Glass-Fiber, Varnished Cambric, Cotton 
Linen, Silk, Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin 
Tubing and Sheeting, Braided Fabric 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley, Harris Mfg. Co., 1210 Barclay 
Conshohocken, Pa 

Brand Dielectrics, Inc., 57 North, Willi 
mantic, Conn. 

Chase & Sons, Inc., Randolph, Mass 

Continental-Diamond Fibre Co., Newark 
13, Del 


Cottrell Paper Co., 88 Purchase, Fal! 
River, Mass. 

Dow Corning Corp., AEI-24, Midland 
Mich 

General Electric Co Chemical Div., 
Plastics Ave., Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Choutea 
Ave., St. Louis 3, Mo 


To communicate with any manufacturer whose name appears 


ELECTRICAL 


in this issue use READER INQUIRY FACILITY, page 219 


MANUFACTURING 





Model B — 
4-pole, 4-coil, 
shaded pole A.C. 
Induction type 


Specify Gl — to be sure! Over half a 
century of leadership in design and manv- 
facturing is your guarantee of the best 
motor for the job. Smooth Power motors 


/ CONDUCTIVITY for: Ventilating Fans * Dictating Machines 


¢ Vending Machines * Automatic Record 
/ FLEXIBILITY Changers °* 


Recording Instruments, etc. 


/ DURABILITY Write today for dimensions, specifications 


PHALO COM Scores High atin atl 
In ALL THREE! 


Electro-Voice, Inc. of 
Buchanan, Michigan, pioneer 
producers of electro-acoustic 
products, have this to say about 
the Phalo Com cables used in A v 
eee “heaukain Model A — 2-pole, shaded Model C - 2-pole, shaded 
of the Phalo cables we use on pole A.C, Induction type pole A.C, Induction type 
our microphones are their 
excellent conductivity, flexibil- 
ity and durability”. 
Throughout the wide field of 
communications, Phalo cables 
are very much “in the current 
picture to stay”. Have you com- oe 
pared Phalo cable qualities my ye 
with those of your present ane ee 
cables? Why not make the \ mer Al y 
test NOW! NEES ” 
Write PHALO for cable _ 


— | 
ee Sd 
7) 


samples — or the name of the vata rt Model D — 4-pole, 4-coil, Model 0 - 2-pole Capacitor 
Phalo cable man nearest vou shaded pole A.C. Reversible type A.C. only 


Induction type (for 6, 12 or 24 volt) 
Complete Phalo catalog on request. nduction typ 


PHALO PLASTICS CORPORATION | (he 
Commercial & Foster Sts., Worcester, Massachusetts al de 


Southern Plant: MONTICELLO, MISS DEPARTMENT GL ° ELYRIA, OHIO 
Insulated Wire and Cables — Cord Set Assemblies 
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ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. 


Insulation Manufacturers Corp 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Div. of 


Minnesota Mining & Manufacturing Co., 
% Argyle Terrace, Irvington 11, N. J 
Johns-Manville, Box 60, New York 
N. ¥ 
Libbey-Owens-Ford Glass Co. 


16, 


Fiber-Glass 


Div., 1224 Wayne Bidg., Toledo 3. Ohio 
Mica Insulator Co., Schenectady 1, N. Y 
Minnesota Mining & Mfg. Co., St. Paul 

6, Minn 
Natvar Corp 207 Randolph Ave., Wood 


bridge, N. J 
New Jersey Wood Finishing Co., 
Insulation Dept., Woodbridge, N. J 
Pittsburgh Plate Glass Co., Fiber Glass 
Div ’ 1 Gateway Center, Pittsburgh 
ce "a 
Raybestos 
tile Div 
Thompson 


Electrical 


Manhattan, In 
Manheim, Pa 
Fiber Glass Co., 
Cordova, Los Angeles 7 

Van Cleef Bros In 
Ave., Chicago 19, Il 
Varflex Sales C¢ Inc 

a 3 
Westinghouse Electric 

ter Bldg No. 3 

Pittsburgh 22, Pa 


FANS and BLOWERS 


\merican Electric Motors 
Telegraph Rd., Los Angeles 22, Calif 
Bogue Electric Manufacturing Co., 54 Iowa 
Ave Paterson 3 N. J 
Diehl Mfg Co 1192 

Somerville, N. J 


Asbestos Tex 
H. I., 1733 
Calif 

7800 Woodlawr 

309 N 


Jay, Rome 


Corp 
401 


Gateway Cen 
Liberty Ave., 


4811 Anaheim 


Finderne Ave 


Emerson Electric Mfg. Co., St. Louis 21 
Mo 

Fasco Industries, Inc., 100 Augusta, Ro 
hester 2, N. Y 

Heinze Electric Co., 685 Lawrence, Low 
ell, Mass 

Koppers Co In Propeller Dept., 200 
Scott, Baltimore 3, Md 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Peerless Electric Co., 1415 W. Market, 
Warren, Ohio 

Robbins & Myers, Inc., Propeller Div., 
Springfield 99, Ohio 


FASTENERS (Bolts & Nuts; Lock Assem- 
blies; Pins; Rivets; Screws; Washers.) 
Bolts and Nuts 
Machine Bolts and Nuts 
Stove Bolts (B 
Self-Locking Nuts (C); Bolts & Screws (0) 


(A) 


















Sheet Metal Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Cold Headed and Rolled Threaded Parts 
F 

Cap Nuts (G) 

Spade Bolts (S) 

Welding Nuts (Clinch-on) (N) 

Wing Nuts (W 

Allmetal Screw Products Co Inc., 821 
Stewart Ave., Garden City, N. YY. (AF 
Gw 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn 
BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (A) 

Blake & Johnson, Waterville 48, Conn 
(ABF) 

Bristol Co., Waterbury 20, Conn. (A) 

Burndy Engineering Co., Inc., Norwalk 
Conn 

Central Screw Co 3501 Shields Ave 
Chicago 9, Il. (ABFSW) 

Chase Brass & Copper Co., Waterbury 20 
Conn. (ABCF) 

Continental Screw Co., New Bedford, Mass 
ABFW) 

Elastic Stop Nut Corp. of America, Dept 
R28-1222, 2330 Vauxhall Rd., Union, 
N. J. (ACDEN) 

Fischer Special Mfg. Co 446 Morgan 
Cincinnati 6, Ohio (AG) 

Grip Nut Co., 310-K 8S. Michigan Ave., 
Chicago 54, Tl. (CN) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Heli-Coil Corp., 290 Shelter Rock Lane, 
Danbury, Conn 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y¥. (AB) 

Lamson & Sessions Co 1981 W. 85th 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co., Milford 
Conn. (BF) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 
Cc) 


Div., 

Corp 
(AB) 
Co 44 
(ABF) 
& Ward Bolt and 
N. Y. (ABF) 

West Warwick, 


General American 
200 Varick, New 


Parker-Kalon 
Transportation 
York 14, N. ¥ 

Progressive Mfg 
rington, Conn. 
tussell, Burdsall 
Co., Port Chester, 

Seaboard Screw Corp., 
R. I. (B) 

Shakeproof 
2501 N 
(D) 


South 


Norwood, Tor- 


Nut 


Div 
Keller 


of Illinois Tool 
Ave., Chicago 


Works 
39, Tl 


Southco 


Blvd., 


Div 3rd & 
Lester, Pa 


Chester 
N. Governor 
CDEF) 

Standard Pressed Steel Co., Jenkintown 9 
Pa. (AN) 

Sterling Bolt Co., 363 W. 
44 Ill. (ABF) 

Thompson-Bremer & 


Corp 
Printz 


Erie, Chicago 


Co., Sub. American 


Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. (C) 

Tinnerman Products, Inc., P.O. Box 6688 
Cleveland 1, Ohio (D) 


United-Carr Fastener Corp., Cambridge 42 


Mass. (ACDE) 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. (8S) 

Westfield Metal Products Co., Westfield 


Mags 


To communicate with ary manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 219 








Lock & Snap Assemblies (Door Pane! 
Support & Mounting, ete.) 


elt 


Camloe Fastener Corp., 53 Spring \ ey 
Rd., Paramus, N. J 

Simmons Fastener Corp., 1752 N. Br ad 
way, Albany 1, N. Y¥ 

Pins—Cotter (F); Locking and Taper G 
Spiral Coil (M) 

Allmetal Screw Products Co Inc Z 
Stewart Ave., Garden City, N. Y. 


Anti-Corrosive Metal Products Co., 
Castleton-on-Hudson, N. Y. (F) 

Chase Brass & Copper Co., Waterbur 0 
Conn. (F) 


Elastic Stop Nut Corp. of America. 1) pt 
R28-1222 2330 Vauxhall Rd., 1 n 
N. J 

Lamson & Sessions Co., 1981 W. & im 
Cleveland 2, Ohio (F) 

Sterling Bolt Co 363 W. Erie, Ct ac 
44, Il 


Pre-Assembled Washers and Screws 


Co., Willimantic, Cor 
Co 3501 Shields 


Screw 
Screw 
iil 


American 
Central 
Chicago 9 


Continental Screw Co., New Bedford, Mass 

Eaton Mfg Co Reliance Div 04 
Charles Ave., S.E., Massillon, Oh 

Lamson & Sessions Co., 1981 W 85th 
Cleveland 2, Ohio 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keller Ave., Chicago 39, I 

South Chester Co., Southco Div ird & N 
Governor Printz Blvd., Lester, Pa 

United-Carr Fastener Corp Cambridge 
42, Mass 

Recessed Head Screws 

Alden Products Co., 1125 N. Main. Brock 
ton 64, Mass 

Allmetal Screw Products Co Inc 821 
Stewart Ave., Garden City, N. Y 

American Screw Co., Willimantic, Conr 

Atlantic Screw Works, Inc 85 Charter 
Oak Ave Hartford, Conn 

Blake & Johnson, Waterville 48, Conn 

Bristol Co., Waterbury 20, Conn 

Camcar Screw & Mfg. Corp 607 18th 
Ave Rockford, Ill 

Central Screw Co., 3501 Shields Ave 
Chicago 9, Til 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Continental Screw Co., New Bedford Mass 

Eagle Lock Co., 20 S. Main, Terreyville 
Conr 

Elco Tool & Screw Corp., 190 W. Green 
wood Ave., Philadelphia 40, Pa. 

Great Lakes Screw Corp.. Chicago, I) 

Harper Co H M., 8204 Lehigh Ave 
Morton Grove Ill 

Heli-Coil Corp., 290 Shelter Rock Lane 
Danbury, Conn 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio 

Milford Kivet & Machine Co., Milford 
Conn 

National Lock Corp., Rockford Tl 


National Screw & Manufacturing Co., 2440 
E. 75th, Cleveland 4, Ohio 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y 


Rockford Screw Products Co., Rockford, | 


Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester N. Y : 
Screw Research Association, 706 Union 

Trust Bldg., Providence 3, R. I 
Seaboard Screw Corp., West Warwick. R.! 
Shakeproof Div. of Illinois Tool Works 

2501 N. Keller Ave., Chicago 39, Ill 
Southington Hardware Mfg. Co., South 

ington, Conn 
Standard Pressed Steel Co., Jenkintown 9 

Pa 
Sterling Bolt Co., 4638 W. Lake, Chicago 

44, Il 
Wales Beech Corp., Rockford, Ill. 

Rivets 
Allmetal Screw Products Co., Inc., 82 
Stewart Ave., Garden City, N. Y 


Aluminum Co. of America, Alcoa Bldg 


Pittsburgh 19, Pa 

Anti-Corrosive Metal Products Co., Inc 
Castleton-on-Hudson, N. Y 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 
Conn 

Chicago Rivet & Machine Co., 9609 W 


Blvd., Bellwood, Ill 
Screw Co., New Bedford, Mass 
Nemours & Co., Inc., E. I 


Jackson 
Continental 
du Pont de 


Explosives Dept., Wilmington 98. Del 

Harper Co H. M., 8204 Lehigh Ave 
Morton Grove, Ill 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y¥ 

Milford Rivet & Machine Co., Milford 
Conn 

Progressive Mfg. Co., 44 Norwood, Tor 


rington, Conn 


Russell, Burdsall & Ward Bolt and Nu 
Co., Port Chester, N. Y 

South Chester Southeo Div 3rd_& 
N. Governor Printz Blvd Lester, Pa 

Sterling Bolt Co., 363 W. Erie, Chicag 
44, Ill i 

Tubular Rivet & Stud Co., Wollaston 7¢ 
Mass. 

Serews—Cap and Set, Machine (H); Se 
Tapping (J 

Allmetal Screw Products Co., Inc, 82 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bldg 
Pittsburgh 19, Pa 

American Screw Co., Willimantic, Conr 


HJ) 








ELECTRICAL MANUFACTURING 


Type BX-840 A-C 
Relays 
8 Normally open & 4 nor- 
mally closed contacts. 


Type BX-44 A-C Relays 


4 Normally open & 4 nor- 
mally closed contacts. 


Bul. 849 Pneumatic 
Timers 


Adj. Y4 sec to 3 minutes. 


Hum-free Latch Relays 
For quiet applications. 


CONTACTORS- RELAYS - LIMIT SWITCHES -TIMERS 


Type BA Thermostat 
Relays 

For 3-wire gauge type 

thermostats with slow- 

moving contact elements. 


Bulletin 709 
Magnetic Starters 


8 Sizes up to 300 hp, 


Type CL Low Coil Cur- 
rent Relays 
For pilot controls, like oil 
burners or stokers, which 
can handle only small re- 
lay coil currents. 


Bulletin 848 
Dashpot Timers 
Adjustable from 2 to 30 
seconds. 


Hum-free Permanent 
Magnetic Type Relay 


Requires no coil current 
to keep contact closed. 


Large A-C Contactors 


For applications up to 
900 amperes—600 volts. 


for Electronic Laboratories and Production Lines 


Bulletin 802 Precision Limit Switches 
Wide Assortment of Types & Ratings. 


They are handy reference guides for 
electronic and plant engineers who 
design testing and automatic produc- 


JANUARY 1955 


Bul. 802T Oiltight 


Limit Switches 
Large variety of types. 


Push Buttons—All Types and Sizes 
Standard Duty—Heavy Duty—Oiltight. 


for ILLUSTRATED BULLETINS 


ALL 


RADIO & 


LEVISION C 
> uaty=< 


tion equipment. Write for bulletins. 
Allen-Bradley Co. 
1309 S. First St., Milwaukee 4, Wis. 


LEY 


PONENTS 








TA and TC 
PRESET * SNAP ACTION © NON-ADJUSTABLE 


THERMOSTATS 


Provide Temperature Control of 
Unusually Heavy Loads up to 350° F 


Both Types TA and TC thermostats can be supplied with nor- 
mally closed or normally open contacts. The TA is best for 
controlling temperatures in air streams or in convection heating 
systems and the TC should be used where surface mounting is 
required for conduction heating applications. These thermostats 
are single pole, single throw and can be supplied with exposed 
or enclosed bimetal discs. Enclosed bimetal discs are recom- 


mended on applications where moisture, dust or lint conditions 
are severe. 


TYPE TA WITH 
SCREW TERMINALS 


TYPE TA WITH 
OFFSET BLADE TERMINALS 


TYPE TA WITH 
INCLINED 
BLADE TERMINALS 


TYPE TC WITH 
SCREW TERMINALS 


THERM-O-DISC, INCORPORATED 
127 CROUSE STREET, MANSFIELD, OHIO 


Remember the Risk — Use Therm-O-Disc 


Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y., (H) 

Blake & Johnson, Waterville 48, Conn. 

Bristol Co., Waterbury 20, Conn. (H) 

Central Screw Cv., 3501 Shields Ave., 
Chicago 9, Ill. (HJ) 

Chase Brass & Copper Co., Waterbury 20 
Conn. (HJ) 

Continental Screw Co., New Bedford, Mass 
(H) 

Harper Co., H. M., 8204 Lehigh Ave. 
Morton Grove, Ill. (J) 

Holo-Krome Screw Corp., Brook, Hartford 
10, Conn. (H) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., Milford, 
Conn, (HJ) 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y¥. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 

Set Screw & Mfg. Co., 112 Main, Bartlett, 
Ill. (H) 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, Ill. 
(H) 

South Chester Corp., Southco Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa. 
(HJ) 

Standard Pressed Steel Co., Jenkintown 9, 
Pa. (H) 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, Ill. (HJ) 

United-Carr Fastener Corp., Cambridge 42, 
Mass. (HJ) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co. Inc., 821 
Stewart Ave., Garden City, N. Y. (KL) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 

Associated Spring Corp., Bristol, Conn 
(KL) 

Barnes Co., Wallace, Div Associated 
Spring Corp., Bristol, Conn. (KL) 
Barnes-Gibson-Raymond Div., Asseciated 
Spring Corp., 40300 Plymouth Rd., 

Plymouth, Mich. 

B-G-B Cook Plant Div., Associated 
Spring Corp., Ann Arbor, Mich. (KL) 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (KL) 

Continental Screw Co., New Bedford, Mass. 
(KL) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio (L) 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. (KL) 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Il. (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill (L) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (KL) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (KL) 

Manross & Sons Co., F. N Div., Asso- 
ciated Spring Corp., Bristol, Conn. (KL) 

Milwaukee Div., Associated Spring Corp., 
341 E. Erie, Milwaukee, Wis. (KL) 

National Lock Washer Co., Newark 5, 
N. J. (I) 

Ohio Div., Associated Spring Corp., 1712 
E. ist, Dayton, Ohio (KL) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J. 
(L) 

Raymond Mfg. Co., Div., 
Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., 504 Charles 
Ave., S.E. Massillon, Ohio (L) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keller Ave., Chicago 39, Ill 
(L) 

South Chester Corp., Southco Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa 
(L) 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, lL 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. (KL) 

United-Carr Fastener Corp., 
42, Mass. (L) 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 
Glenville, Conn. 

Felters Co., 205 South, Boston 11, Mass 

Western Felt Works, 4021-4139 W. Ogden 
Ave., Chicago 23, Ill 


Associated Spring 


Cambridge 


16 Glenville Rd 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing). 


Continental-Diamond Fibre Co., 
13, Del. 

Insulation and Wires, Inc., 3435 Cheuteau 
Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Spaulding Fibre Co., Ince., 
N. Y 


(Board, Sheet, 


Newark 


Tonawanda, 


Stahlin Brothers Fibre Works, Inc., Dept. 
E, Belding, Mich 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp and Paper Co., 236 
Park Ave., New York, N. Y.- 


To communicate with any manufacturer whose name appears 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp., D 
E-11, 6501 Harper, Detroit 31, Mi 

Bound Brook Oil-Less Bearing Co., B 
Biouk, N. J. 

Moraine Products Div. of General Mx 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., 
Lawn, Lil 

FILTERS, RADIO 


Aerovox Corp., New Bedford, Mass 

Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 

Filtron Co., Inc., 131-05 Fowler A 
Flushing 55, N. Y. 

General Electric Co., Apparatus § 
Div., Schenectady 5, N. Y. 

Mallory & Co., Inc., P. R., Indianay 
6, Ind 

Sprague Electric Co., 307 Marshall, N 
Adams, Mass 

Torwico Electronics, Inc., 965 Freli 
huysen Ave., Newark 5, N. J. 


FINISHES, PRODUCT. See Lacquer 
Enamels, Paints and Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
Includes Adapters, Ballasts, Compen 
sators, Control Units, Starters and 
Transformers. For Resistors, see Kk 
sistors, Instrument & Radio; also 
pacitors 


dome prostate Corp., 3512 Water, Cuba, 


Aerovox Corp., New Bedford, Mass. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 W. Addison, Chi 
cago 18, Ill 

General Electric Co., Construction Mate 
tials Div., Bridgeport 2, Conn. 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Ill 

Sprague Electric Co., 
Adams, Mass 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 38, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


FOILS, WIRE MARKING 


Kingsley Stamping Machine Co 
Cahuenga, Hollywood 28, Calif 

Swift & Sons, Inc., M. H.,°12 Love Lan 
Hartferd, Conn, 


FOOT SWITCHES. See Switches 


FORGINGS 


American Brass Co., Waterbury 20, Con: 

Chase Brass & Copper Co., Waterbury 2 
Conn. 

Philadelphia Bronze & Brass Corp. Sut 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N.Y. (Non-ferrous 

Ryerson & Son, Inc., Joseph T., Chicag 
Ill. 


FRAMES, MOTOR. See Motor and Ger 


erator Shells. 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 125 N. 
ton 64, Mass. 

Burndy Engineering Co., Inc., 
Conn 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill 

Iisco Corp., 5745 Mariemont Ave., Ci 
cinnati 27, Ohio 

Jones Div., Howard B. Cinch Mfg. Corp 
Chicago 24, Ill 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

Sherman Mfg. Co., H. B., Battle Creek 
Mich 

Square D Co., 6060 Rivard, Detroit 1! 
Mich. 


FUSES 


Burndy Engineering Co., Inc., Norwalk 
Conn 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis 

Royal Electric Co., Inc., Pawtucket, R. | 

Westinghouse Electric Corp., Gateway Ce! 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


GAGES, TEMPERATURE, 
and VACUUM 


Automatic Temperature Control Co., In 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc. Thomas A., Instrument Div 
Dept. 53, West Orange, N. J 

Gemco Electric Co 25681 W. 8 M 
Road, Detroit 19, Mich 

Servomechanisms, Inc., 500 Franklin Avé 
Garden City, L. IL, N. Y. 

TAGliabue Instrument Div., Weston Ele 
trical Instrument Corp. 614 Frelir 
huysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colma 
Co., 1403 Rock, Rockford, Il 


GALVANOMETERS. See Instruments 
GASKETS 


American Felt Co., 16 Glenville R 
Glenville, Conn 

Armstrong Cork Co., 7001 Ingersoll, L 
caster, Pa. (Cork and Rubber Compo 
tions) 

Chase Brass & Copper Co., 
Conn, 

Chicago Rawhide Mfg. ¢ 1301 El 
Ave., Chicago 22, Ill 

Crane Packing Co., 1824 Cuyler Av 
Chicago 13, Ill 


307 Marshall, North 


Main, Bri 


Norwalk 


PRESSURE 


Waterbury 


in this issue use READER INQUIRY FACILITY, page 219 
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The Big Switch is to Copyth 


alee a 


More and more Copyflex machines are replacing other 
types of reproduction equipment for these reasons: 


a 


Best Process! Best Machines! 
Best Selection of Materials! 


Copyflex makes top-quality black and white prints as 
fast as 30 linear feet per minute and for a cost as 
low as 2c a square foot, depending on the model 
you need, 


Copyflex has available an unsurpassed variety of 
sensitized paper, cloths, and films. You get a con- 
venient and economical single source of supply and 
service to meet all operating needs. 


Copyflex is precision engineered for a lifetime of 
trouble-free service. 


Copyflex can be operated easily and well by anyone 
with 5 minutes’ instruction. 


BRUNING 
npylex 


Specialists in reproduction since 1897 


JANUARY 1955 


Copyflex requires only an electrical connection to 
operate. 


Copyflex is absolutely odorless, quiet, and clean—no 
fumes, no exhaust ducts. 


7. Copyflex requires no permanent installation—is 
mounted on castors for mobility. 


See if you don’t agree with the ever increasing number 
of engineers and draftsmen who are changing to Copyflex. 
Compare Copyflex advantages with the performance of 
your reproduction machines. We think you'll find the 
differences in favor of Copyflex worth investigating. 
Mail coupon today for information on models and prices. 


Charles Bruning Company, Inc., Dept. 709 
4700 Montrose Ave., Chicago 41, Ill. 


Please send me information on Copyflex reproduction 
machines. 
Name___ Title 
Company 

Street___ 


City_ __ State_ 

































































































































































































5 different mod- 




















































els for absolutely curately automatic 
uniform winding of shuttle brake is pro 
toroids, filters, trans- vided. Direction of rotation 
formers, potentiometers and  rheo- can be changed at any point. Spe- 
stats in layers or sectors. Infinitely cial machines for banked winding 
wire feeding adjustable during wind- of variable transformers are  avail- 
ing for any desired spacing. An ac- able. Write for literature 


Si ais EOSTAT Se 


BALDWIN, 


































































































SUB-MINIATURE 
SWITCH 


@ 5 amperes 
125/250v. a-c 


@ 4 amperes 
30 v. d-c 

































































ACTUAL SIZE 


UNIMAX type USM 


This compact, single-pole double-throw, snap- 
acting switch is built for easy wiring in miniaturized 
apparatus. Its sturdy, phenolic case is 25/32 x 23/64 
x % inch, with sturdy, standard flat terminals widely 
spaced for rapid wiring and easy soldering. Avail- 
able in plain or leaf-actuator styles. 

Free detailed data sheet on request. 


UNIMAX 


Division of ie 
460 WEST 34th vw tly 











































































































C orporatior 


NEW YORK 1,NEW YORK 


Yel 7 


















Felters Co., 205 South, Beston 11, Mass 


Arcade Pl., Chicago 12, Ill 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway No 
| 17, Paramus, N. | 
| Bogue Electric Manufacturing Co. 56 


Iowa Ave., Paterson 3. N 

Daven Co., 176 Central Ave., Newark 4 
N. J 

Electric Indicator Co., Inc., 105 Camp 
Ave.. Springdale, Conn. 


General Electric Co., 
1 River Rd., 


Apparatus Sales Div., 


Schenectady 5, N. Y 


General Electric Co Electronics Div 
Electronics Park, Syracuse 1 N. ¥ 
Howard Industries, Inc Dept. EM-12 
1760 State, Racine, Wis 

Raytheon Mfg. Co., Equipment Sales Div. 
Dept. 6120-EM, Waltham 54, Mass 

Servo Corp. of America, New Hyde Park 
N. ¥ 

Southwestern Industrial Electronics Co 
2831 Post Oak Rd., P.O. Box 13058 
Houston, Texas 

Triplett Electrical Instrument Co Bluff 
ton, Ohio 

| GERMANIUM DIODES. See Semi-Con- 
ductors, also Rectifiers, Metalli 

| GLASS-BONDED MICA 

| Continental Diamond Fibre Co., Newark 
13. Del 

| General Electric Co., Chemical Div l 

| Plastics Ave., Pittsfield Mass 

| Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

| GLASS-FIBER, YARNS, CLOTHS and 

| TAPE. See Fabrics, Insulating 


GLASS, TECHNICAL 


Corning Glass Works, Corning, N. Y 
Kopp Glass. Inc., Swissvale, Pa 
Pittsburgh Plate Glass Cx Gateway 
|} Center, Pittsburgh 22, Pa 


| GOLD, ROLLED (Plate and Wire) 


} Baker & Co., Inc., 113 Astor, Newark 5 
N. J 

General Plate Div., Metals & Controls 

| Corp., 41 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 

} 38 i - 

Makepeace Co., D. E., Div. of Union Plate 

| & Wire Co., Attleboro, Mass 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn 

GRAPHITE. See Carbon and Graphite. 

| GREASE, BEARING 

Dow Corning Corp., Dept. AEI-24, Mid- 
land, Mich, (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 
Heyman Mfg. Co., Kenilworth 1, N. J 


| Pyle-National Co., 1388 N. Kostner Ave., 

| Chicago 51, Ill 

| Riverside Manufacturing and_ Electrical 

| Supply Co., 10227 Michigan Ave., Dear- 

| born, Mich 

| Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J 

| HARNESSES and ASSEMBLIES, WIRE 

Alden Products Co., 125 N. Main, Brock 

} ton 64, Mass 

| Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill 

| Carol Cable Co., Div. of Crescent Co., 

| Inc Pawtucket, R. I 


Columbia Wire & Supply Co., 


Park Rd., Chicago 18, Il 

Cornish Wire Co., 50 Church, New York 
7, oes. 

Drake Manufacturing Co., 1711 W. Hub- 


bard, Chicago 22 


Essex Wire C orp. J 


Til 


Fort Wayne 6, Ind 


Essex Wire Corp., 


Radio 


HOISTS, 


2850 Irving 





Meadville, Pa 








HERMETIC SEALS. 


minals, Hermetic 


Milw 

Electric ¢ 
Schenectady 
Receptor Co 
251 W. 19th 


Div., 


Div., 


Westinghouse Electric 


No. 3 
22, Pa 


ter Bldg. 
Pittsburgh 


Nickel Alloys 


PNEUMA 
Tools 


INDICATORS, SPEED. 
INDUCTION HEATING. 


quency Heating I 


INFRA-RED LAMPS. 


descent and Infra- 


INSTRUMENTS, 


Wire Assemblies [ 


See Sea 


aukee 1, 
Appa 
Y 


5. N 
In Ser 
New Yor 
Corp., 
401 


Tic. 


and Equipment 


HOLDERS, COMMUTATOR BRUSH 


See 


ls 


Wis 
ratus 


and Te 


Garlock Packing Co., Palmyra N. Y Monticello, Ind 
Johns-Manville, Box 60, New York 16. Genera! Electric Co., Construction M 
a oe rials Div., Bridgeport 2, Conn 
| Metal Textile Corp., Roselle, N. J. (Elec Joy Manufacturing Co., Henry W. O} er 
tronic Shielding) Bidg., Pittsburgh 22, Pa 
Minnesota Rubber & Gasket Co., 363” Phalo Plastics Corp., Commercial & | 
Wooddale Ave., Minneapolis, Minn. ter, Worcester 8, Mass 
Riverside Manufacturing and Electr 
Raybestos-Manhattan, Inc., Asbestos Tex Supply Co., 10227 Michigan Ave., D 
tile Div., Manheim, Pa. born, Mich = = cain 
Roth Rubber Co., 1856 8. 54th Ave., Chi- Runzel Cord & Wire Co 723-31 M 
cago 50, Ill rose Av Chicago 41, Ill 
| U. S. Gasket Co., Camden 1, N. J Switchcerati Ine., 1328 N. Halsted, ¢ 
U. 8. Rubber Co., Rockefeller Center, cago 22, Til. al 
New York 20, N. Y¥ Wire Stripper Co 725 Eastham A 
Western Felt Works, 4035-4117 Ogden East Cleveland 12, Ohio 
Ave “hicago 2% 
| Cans. = HEADPHONES and HEADSETS 
GEARMOTORS. See Motors Automatic Electric Sales Corp., 1033 
Van Buren, Chicago 11, Ill 
GEARS and PINIONS - Brush Electronics Co., 3405 Perkins A 
| Amplex Div. of Chrysler Corp., Dept. E-11, Cleveland 14, Ohio 
6501 Harper, Detroit 31, Mich. 
Beaver Gear Works, Inc.. 1035 Parmele MEATING ELEMENTS and UNITS 
Rockford, Tl. Carborundum Co., Globar Div Niaj 
Continental-Diamond Fibre Co., Newark Falls, N. ¥ 
13, Del Cutler-Hammer, Inc., 1264 St. Paul A 
Franke Gear Works, Inc., 1922 W. Co- Milwaukee 1, Wis 
} lumbia Ave., Chicago 26, Il Ferrod Mfg. Co., Sub. of Ferro Cor 
Gear Specialties Inc., 2635 W. Medill 605 N. River, Batavia, Ill 
Ave., Chicago 47, Ill. General Electric Co., Apparatus Sales 
Moraine Products Div. of General Motors, Div., Schenectady 5, N. Y 
Dayton, Ohio Master Appliance Mfg. Co., Bridge & 
| Shakeproof Div. of Illinois Tool Works Ontario, Racine, Wis 
2501 N. Keller Ave., Chicago 39. Ill Still-Man Co., 429 E. 164th, New York 
United States Graphite Co., 1621 Holland 56. N. Y 
Saginaw, Mich. Syntron Co., Homer City, Pa. 
Westinghouse Electric Corp., Gateway Cen- Vulcan Electric Co., Danvers 2 Mass 
ter, Bldg. No. 3, 401 Liberty Ave.. Watlow Electric Mfg. Co., 1362 Fergusor 
Pittsburgh 22, Pa Ave., St. Louis 14, Mo 
Winzeler Mfg. & Tool Co., 1716 West Westinghouse Electric Corp., 160 Mercer 


r 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers 
General 


ni-Conduct 


k 14, N 


HIGH NICKEL ALLOYS. See Nickel 


Gateway Cen 


Liberty Ave 


Pneumat! 


Sales 


Y 


{ 


Tachometers 


See 
See Higt 

nits 
See Lamps, Ir 


red 


URING and TESTING 


Acme Electric 
D < 
Aerovox 
Assembly 
Associated 
mont, Chicago 
Automatic 
5234 Pulaski 
Bristol Co., Watert 
Burlington Instrum 
Burlington, Iowa 
Daven Co., 176 Ce 
N. J 


Corp 


Corp., 

Products 
Research 

18 


New 


Temperature 
Ave., 


., 51 V 


Bedford 

In 

Inc., 
Ill 


ury 


nent Co., 


ntral 


Control 
Philadelphia 44 
20, C 


Ave., 


Vater, ¢ 


Mass 


Chesterland 
3794 


Ww 
Co 


onn 
125 


Newar 


Fre 


a 


0 
B 


I 
I 


h 


Thir 


ELECTRICAL MEAS 


DeJur Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. ¥ 

Doelcam Corp., Soldiers Field Rd., B 
ton 35, Mass 

Federal Telephone and Radio Corp., 1 
Kingsland Rd., Clifton, N 

Freed Transformer Co Inc., 1736 Welr 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co Apparatus Sa 
Div., Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 Park A 
Sycamore, Ill 

National Pneumatic Co., Inc. and Holtze 
Cabot Divs., 125 Amory, Boston 
Mass 

Pyramid Instrument Corp., Lynbro 
N. Z 

Simpson Electric Cx 5202 W. McKinz 
Chicago 44, Ill 

Waterman Products Co., Inc., Philadelpt 
25, Pa. (Oscilloscope) 

Westinghouse Electric Corp., Gateway Ce 
ter Bldg. No. 3, 401 Liberty Av 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., € 
Frelinghuysen Ave., Newark 5, N. J 

Wheelco Instrument Div Barber-Col! 
Co 1403 Rock, Rockford, Mil. 





ELECTRICAL 





To communicate with ¢ any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 219 


D. B. Flower Manufacturing Co l 
Spring Garden, Philadelphia 23, Pa 
Graphite Metallizing Corp., 1059 Ney 
perhan Ave., Yonkers 3, N. Y 

Mycalex Corp. of America, 116 Cliftor 
Blvd., Clifton, N. J 

Phoenix Electric Mfg. Co., 4211 W. Lake 
Chicago 24, Ill 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. 4630 W. Fuller 
ton Ave., Chicago 39, IL 

IMMERSION HEATER UNITS See 
Heating Elements & Units 

IMPREGNATING COMPOUNDS. See Ce 
ment, Insulating and Sealing; Wares 
and Compounds 

INDICATORS, HEAT. See Thermometers 











a 


4 


MANUFACTURING 


























Are the contacts you use & 


ti 


GOOD ENOUGH... Ss 


or TOO GOOD ? 






The answer to this question can make an impor- | 4 
tant difference in the performance and cost of your 1 a 
product. If your contacts do not measure up to 
their intended job, they can seriously detract from 


the satisfactory operation, freedom from mainte- 


THE RIGHT MATERIALS. The extensive selection of 


nance, and acceptance of the equipment in whic ; A 
. z psan th juipment in which contact materials developed by Mallory’s metal- 


they are used. If the contacts are too good, or lurgical research includes an unequalled variety of 
over-designed, they add uselessly to the cost of specialized materials. 


the finished equipment. 


THE RIGHT DESIGN. Mallory engineers apply to your 


Designing a contact for a specific job, however, is problem the knowledge gained in thirty years of 
a real engineering problem. It involves considera- contact experience. Standard designs are recom- 


. . . ° ‘ mended wherever possible for standard require- 
tion of many electrical, mechanical and environ- a : I 

: oie : ments ... and for special needs, custom-fitted 
mental factors. The current and voltage in the 
: ‘ : designs are developed. 
interrupted circuit...the type of load... the 


expected service life... contact gap... contact THE RIGHT PRICE. Mallory cost-saving design assures 
pressure ... ambient temperature and atmosphere top economy consistent with service requirements. 


Further economies are often realized by having 
... these and many other aspects of the problem cama 
a : Mallory fabricate your complete contact assem- 
demand evaluation. blies for you. 


ny \ « ve »s > ce i re acts . ° . 
From Mallory, you can be sure of getting contacts A Mallory engineer will be glad to discuss your par- 


that will perform correctly in your application . . . ticular problem. Write or call today for a consultation, 


at a price that fits your production budget. and for a copy of the Mallory Contact Catalog. 









Expect more... 
Get more from MALLORY 











In Canada made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario 


‘€ 


P.R.MALLORY & CO. Inc. 





Serving Industry with These Products: 
Electromechanical— Resistors ¢ Switches ¢ Television Tuners @ Vibrators 












Electrochemical—Capacitors e Rectifiers ¢ Mercury Batteries 
Meto!lurgical— Contacts ¢ Special Metals and Ceramics e Welding Materials 











P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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KINGSLEY Wire Marking 


will save you MAN HOURS 


OPERATING SPEED 
11.000 MARKINGS 
PER HOUR 


With a Kingsley Machine you can permanently 
mark each wire or piece of plastic tubing with 
its own individual circuit number and reduce 
inventories of color coded wire to a single, less 
costly, plain color. 


For over 12 years the Kingsley wire marking 
process has been saving production time, and 
money for leading aircraft and electrical manu- 
facturers. Over 90% of all wire marking today 
is done on Kingsley Machines using Kingsley 
Type and Kingsley Marking Foil...a com- 
pletely integrated process. 


Kingsley Wire Marking will speed up produc- 
tion time, simplify your assembly methods and 
reduce your customer service problems. Write 
us for complete information. We will be glad 
to mark samples of your wire or tubing and 
make recommendations at no cost or obligation. 
STAMPING 


KINGSLE MACHINE CO. 


1606 CAHUENGA, HOLLYWOOD 28, CALIF. 
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INSTRUMENTS, 


ELECTRONIC. (See 
also Oscilloscopes 


Recorders). 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Daven Co., 176 Central Ave., Newark 4, 


Doelcam Corp., 
ton 35, Mass 

Du Mont Laboratories Inc., Allen B., 760 
Bloomtield Ave., Clifton, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 


Soldiers Field Rd., Bos- 


General Electric Co., Apparatus 
Div., Schenectady, N. Y. 

Hastings Instrument Co., Inc., Hampton 
10, Va 

Librascope, Inc., 1667 Glendale, 
Calif. 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N. . 

Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 

7“ ue of America, New Hyde Park, 


Sales 


Flower, 


Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, IN. 

Weston Electrical Instrument Co., 614 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 351 Water, Cuba, 
N. Y 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co.. Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur Amsco Corp., 45-01 Northern Blvd, 
Long Island City 1, N. ¥ 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus 
Div., Schenectady 5, N & 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J, 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Weston Electrieal Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 

Wheelco Instruments Div., Barber-Colman 
Co. 1403 Rock, Rockford, Il. 


Sales 


INSULATING MATERIALS. See follow- 
ing specific headings 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Composition 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 
Plastics, Molding, Laminating, Cast- 
ing and Extrusion Compounds 
Porcelain 
Rubber and Rubber Products 
Silicones 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 
Tape and Sheeting, Synthetic Resin 
Tubing, Paper 
Tubing and Sleeving, Braided Fabrics 
Tubing and Sleeving, Extruded Plastics 
Varnishes Compounds and Resins, In- 
sulating 
Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., 
New York 17, N. ¥ 

Dobeckmun Co 
land 13, Ohio 

Dow Corning Corp., Dept. AEI-24, Mid 
land, Mich. (Silicone) 

du Pont de Nemours & Co., Inc., EK L, 
Rubber Chemicals Div., Wilmington 98. 
Del 

Eastman Kodak Co., Rochester 4, N. Y 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2. Conn 

Goodrich Chemical Co., B. F., Div. of 
B. F. Goodrich Co Dept. BK-1, Rose 
Bldg. Cleveland &. Ohio 

Kellogg Co., M. W., Chemical Mfg. Div., 
Danforth Ave., Jersey City 5, N. J 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

U. S. Rubber Co., 
New York 20, N. 


3201 Monroe Ave., Cleve- 


Rockefeller Center, 
Y 


IRONS, SOLDERING. See Soldering 
Equipment 

ISOLATORS, VIBRATION and SHOCK. 
See Mountings, Rubber & Synthetic. 


JEWEL, LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator 


KNOBS and HANDLES, STOCK 
MOLDED 


Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Til. 

Davies Molding Co., Harry, 1428 N. 
Wells, Chicago 10, Tl 

Genera American Transportation 
Plastics Div., 135 8 
90, Til 

Kurz-Kasch, Inc., 
ton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, III. 

Raytheon Mfg. Co. Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass 

Richardson Co., 2799 Lake, Melrose Park, 


Corp., 
La Salle, Chicago 


1419 S. Broadway, Day- 


Rogan Brothers, 8027 N. Monticel'o Ay 
Skokie, Ill. 
Sinko Mfg. & Tool Co., 


3135 W Gm 
Ave., Chicago 22, Ill — 


LACQUERS, ENAMELS, PAINTS ay 
VARNISHES, FINISHING 


Allied Research Products, Inc., 4004. 
E. Monument, Baltimore 5, Md. 

Aluminum Co. of America, Alcoa Bldg 
Pittsburgh 19, Pa. 

Bakelite Co., A Division of Union Carbig 
& Carbon Corp., 300 Madison Ay 
New York 17 N. Y. 

Dow Corning Corp., Dept. AEI-2 Mid 
land, Michigan (Silicone Resins & Vy 
nishes) 

du Pont de Nemours & Co., E. 1, Py 
ishes Dept., Wilmington 98, De 

Insulation and Wires, Inc., 3435 Choutey 
Ave., St. Louis 3, Mo. 

Pittsburgh Plate Glass Co., 1 Gatery 
Center, Pittsburgh 22, Pa. 


LAMINATED METALS, PRECIOUS w 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5 

N. J 

Brainin Co., C. S8., 
Vernon, N. Y 

General Plate Div., Metals and Contry 
Corp., 41 Forest, Attleboro, Mas 

Handy & Harman, 82 Fulton, New You 
88, N. Y. 

Makepeace Co., D. E., Div. of Unie 
Plate & Wire Co., Attleboro, Mass. 


320 Washington, 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 

Magnetics, Inc.. Dept. EM-19, Butler, Py 

Thomas & Skinner Steel Products (Co 
1114 E. 23rd, Indianapolis 7, Ind. 


LAMPS, FLUORESCENT 
Electric Co., Nela Park, Cleve 
Ohio 


General 
land 12 5 . 

Westinghouse Flectric Corp Gatewy 
Center Bldg. No. 3, 401 Liberty Ar 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT ana 
INFRA-RED 

General Electric Co., Nela Park, Cleveland 

Ww = a Electric Corp Gatewy 
Center Bldg. No. 3, 401 Liberty Are 
Pittsburgh 22, Pa 


LAMPS, MERCURY VAPOR 

General Electric Co., Nela Park, Cleveland 
12, Ohio “a as aie 
Vestinghouse rlectric orp. i 

’ Center, Bldg No. 3, 401 Liberty Are 


Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilot and Indi 


eator) a 
Chicago Miniature Lamp Works, 1500 N 
Ogden, Chicago 10, 
General Electric Co., 
2, Ohio 
manos Miniature Lamp Works, Inc., 12-4 
Jackson Ave., Long Island City 1, N. 1 
Westinghouse Electric Corp. Gatewy) 
Center, Bldg. No. 3, 401 Liberty Are 
Pittsburgh 22, Pa. 


1. 
Nela Park, Clevelan 


LAVA. See Ceramics. 


LAYOUT FLUID 

Dayton Rogers Mfg. Co., Minneapolis ! 
Minn. 

Dykem Co., 2303-F N. 11th, St Louis 6 
Mo. 


LENSES, PRESSED GLASS 


Corning Glass Works, Corning, ae 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, PILOT and INDICATOR 
Alden Products Co., 125 N. Mair Br 
64, Mass : 
Arrow-Hart and Hegeman Plectric Co 
103 Hawthorn, Hartford 6, Conn D 
Cannon Electric Development Co sa 7 
500, 3209 Humboldt, Los Angeles 
Calif ie 
“rouse-Hinds Co., Syracuse 1, N 
Disiight Corp., 42-60 Stewart Ave., Broo 
Py 


lyn 37, N ; 
Drake Manufacturing Co., 1711 W. Hw 
bard, Chicago 22, a 
General Electric Co., Nela Park, Cl voland 
12, Ohio : 
Hetherington, Inc., 
Johnson Co., E. F., 204 
S. W., Waseca, Minn. 
Pass & Seymour, Inc., 
Syracuse 9, N. Y 
Pyle- National Co., 
‘Chicago 51, Til 5 
Square D Co 4041 N. 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 


See Fasteners 


Sharon Hill, Ps 
? Second At 


Solvay Statia 


x 
1388 N. Kostner Af. 
Richards, Mi 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilboun 
Ave Chicago 23, d 

Madison-Kipp Corp., 214 Waubesa, Ms 
son 10, Wis. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 219 
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TIME MARCHES ON automatically - + + supported by 


PARKER 
SALES ENGINEERS 


CHICAGO 49, Ill. 

Ollie J. Berger Company e 2059 East 72 Street 
CINCINNATI, Ohio 

William H, Broxterman ® 2174 Buck Street 
DETROIT 35, Mich. 

Hodgson-Geisler Co. ¢ 18917 James Couzens 
GIRARD, Penna. 

Daniel F. Marsh ¢ 35 Chestnut Street 
KIRKWOOD 22, Mo. 

Edward F. Higgins, Jr. © 102 West Adams Street 
WILTON, Conn. 

Girard L. Palmer © Belden Hill Road 
SYRACUSE, N. Y. 

J.C. Palmer e 712 State Tower Bidg. 


BELLEFONTE, Penna. 
Warren G. Olson e 420 East Linn Street 


3 , ie ? 
LICENSpD aoc 


PARKER 


j ‘ s : 
IBM § fully-automatic, electric 


time recorder is a far cry from the 
old-fashioned time clock. This 
modern engineering development 
handles with ease and sureness any 
kind of work schedule, no matter 
how complex. To produce the wall 
mounting bracket shown above, 
IBM and Parker together worked 
out the design of the part. The re- 
sult: a die casting that meets every 


DiE CASTINGS 


specification at lower total cost. 

This close co-operation from 
blue print to finished product typi- 
fies the complete engineering—as 
well as manufacturing—service of- 
fered by Parker. No matter how 
complex your die casting problem, 
Parker will be glad to help you 
find the answer. Just call the near- 
est Parker sales engineer listed at 
the left or write the factory direct. 


Parker White Metal Company e 2153 McKinley Ave., Erie, Pa. 


PARKER 


ALUMINUM and ZINC 


die castings 








ET “RAE” furnish you motors en- 

gineered to meet your needs in volt- 
ages up to 250. We offer service and 
quality in motors up to % H.P. (higher 
for intermittent duty) in the following 
types. 


AC/DC UNIVERSAL 

DC SHUNT WOUND 

DC SERIES WOUND 

DC COMPOUND WOUND 

GEAR REDUCTION MOTORS 
GOVERNOR CONTROLLED MOTORS 
MOTORS FOR RHEOSTAT CONTROL 


Rae MOTOR CORP. 


P. O. Box 291 — Racine, Wis. 


THE FAMOUS BENDER 


MULTIFORM CUTTER 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 
Spring Plants, Radio and Electrical 
Equipment Mfrs. Complete with tool- 
ing for Bending Material up to Ye” 
x 13a". 


HAND OPERATED 
MODEL 


Air Operated FIVE-IN-ONE-TOOL —Larger Models Available 
Modelsin This jt BENDS FLAT AND ROUND STOCK INTO 
And Larger sizes ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 


J. A. RICHARDS CO. 25 Hotty, rome. 
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LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 2100 Pas 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 20, Conn 

Bead Chain Mfg. Co., 18 Mountain Grove, 
Bridgeport 5, Conn. (Hollow Tubular) 

Burndy Engineering Co., Inc., Norwalk 
Conn. 

Cambridge Thermionic Corp., 458 Concord 
Ave., Cambridge 38, Mass. 

Hart Manufacturing Co., 211 Bartholomew 
Ave., Hartford, Conn. (Snap-in) 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Iisco Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 

Johnson Co., & F., 204 Second Ave. 
S. W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Il. 

Krueger & Hudepohl, Walsh Blidg., Cin- 
cinnati 2, Ohio 

Malco Tool and Manufacturing Co., 402) 
W. Lake, Chicago 24, Ill. * 

Mycalex Corp. of America, 116 Clifter 
Bivd., Clifton, N. J. 

—. Co., 35 Verona Ave., Newark 4 


Shakeproof Div. of Tlinois Tool Works, 
2501 N. Keller Ave., Chicago 39, Ill 

— Mfg. Co., H. B., Battle Creek. 
fich. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, IIL 

Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1. N. J. 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. 


MACHINES. See specific headings 


Balancing; Coil Winding; Die Casting; 
Eyelet Attaching; Microfilm; Molding; 
Print; Rivet Setting; Screw Driving 
Strippers, Wire; Vibration Test. Also 
see Marking Machines and Devices. 


MAGNETIC AMPLIFIERS 

Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J. 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass. 

Freed Transformer Co., Inc., 1730 Weir- 
field, Brooklyn (Ridgewood) 27, N. . 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 

Kearfott Co. Inc., 1878 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 

Keystone Products Co., 904-6 23rd, Union 
City, N. J 

Magnetic Amplifiers, Inc., 632 Tinton Ave 
New York 55, N. Y¥ 

Torwico Electronics, Inc., 965 Frelinghuy- 
sen Ave., Newark 5 N. J. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


MAGNETIC BRAKES. See Brakes, Mag- 
netic 


MAGNETIC MATERIALS. See Steel Elec- 
trical; Magnets, Permanent; Magnetic 
Recorder Components Powdered Metal 
Products 


MAGNETIC RECORDER COMPONENTS 

Epsco, Inc., 126 Massachusetts Ave., Bos- 
ton, Mass. (Heads 

Minnesota Mining & Mfg. Co.. St. Paul 
6, Minn. (Tape) 


MAGNETS, PERMANENT 
Arnold Engineering Co Marengo, Ill 
Carboloy Department of General Electric 


Co 11109 E. 8 Mile Road, Detroit 
Mich 

Crucible Steel Co. of America, Henry W 
Oliver Bldg.. Pittsburgh 30, Pa 

General Magnetic Corp., 10007 Erwin, De- 
troit 34, Mich 

Indiana Steel Products Co., Valparaiso, 
Ind 

Thomas & Skinner Steel Products Co., 
1114 E. 23rd, Indianapolis 7, Ind 


MAGNET WIRE. See Wire, Magnet 
MARKING MACHINES and DEVICES 
(For Marking Wire, Foil, Plates, etc.) 
Kingsley Stamping Machine Co. 1606 
Cahuenga, Hollywood 28, Calif 
MATERIALS HANDLING EQUIPMENT 


‘ inental-Diamond Fibre Co., Newark 
Del 
Robbins & Myers, Inc Crane & Hoist 
Div Springfield 99, Ohio 
Spaulding Fibre Co., Inc., Tonawanda 
N. 


MERCURY RELAYS. See Relays 
MERCURY SWITCHES. See Switches 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PERFORATED. See Perforated 
Metals 


METALS, PRECIOUS. See Gold; Lami- 
nated Metals; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-plated 
Metals 


METALS, RARE 

Fansteel Metallurgical Corp North Chi 
ago, Ill 

Mallory & Co., Inc., P. R. Indianapolis 
6, Ind 


METALS’ RIGIDIZED. See Rigidized 
Metals 


METERS. See Instruments. 


MICA, GLASS-BONDED. Se 
Bonded Mica. 


MICA, MOLDED and LAMINA 
(Sheets, Plate, Tape, Tubes 
Segments, Washers, etc.) 

Brand Dielectrics, Inc., 57 Nort 
mantic, Conn. 

Continental-Diamond Fibre Co 
13, Del. 

General Electric Co., Chemi 
1 Plastics Ave., Pittsfield, Ma 

Insulation and Wires, Inc., 3435 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, I 

Macallen Co., Bay Rd., Newmark 

Mica Insulator Co., Schenectady 

New England Mica Co., Inc., 
Ave., Waltham 54, Mass, 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park 
Sycamore, Ill 

Insulation and Wires, Inc., 3435 
Ave., St. Louis 3, Mo 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N, y 
(Micro-Film Machines) 


houteay 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Pia 
tics, Rubber. 


MOLDING MACHINES, PLASTic 


Kux Machine Co., 6725 N. Ridge, Chi 
cago 26, Ill. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi 
cago, Ih. 

Mallorv_& Co., Inc., P. R., Indianapolis 


MOTOR and GENERATOR SHELLS 


Cleveland Welding Co., W. 117th & Beres 
Rd., Cleveland 7, Ohio 


MOTOR BASES, ADJUSTABLE 


Allis-Chalmers, Milwaukee 1, Wis 
Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Button 
Stations. 


MOTORS, AIR 


Gast Manufacturing Corp., 100 Hinkley 
Benton Harbor, Mich. 


MOTORS and GENERATORS. See Motor 
Table on page 296 


MOUNTINGS, RUBBER and 
SYNTHETIC 


General Tire & Rubber Co. Industria 
Products Div., Wabash, Ind. 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn 

U. 8. Rubber Co., Rockefeller Center, New 
York 20, N. Y 

Van Cleef Bros., Inc., 7800 Woodlawn 
Chicago 19, Ill 


MOVEMENTS, CLOCK and TIMING 


Haydon Co., A. W., 234 North Elm 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor 
rington, Conn. 


NAME and INSTRUCTION PLATES 


C & H Supply Co., Metal-Cal., 415 E 
Beach Ave., Inglewood 3, Calif. 

Chicago Thrift-Etching Corp., 1555 N 
Sheffield Ave., Chicago 22, Ill 

Continental-Diamond Fibre Co., Newark 
13, Del 

General Electric Co., Chemical Div 
Plastics Ave., Pittsfield, Mass. (Plas 
tics) 

Mica Insulator Co., Schenectady 1, N. ¥ 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. Porter ¢ 
Inc. of Pittsburgh, Prospect Park, Ps 

American Brass Co., Waterbury 20, Conn 
(Cupro- Nickel) 

Chase Brass & Copper Co., Waterbury - 
Conn. 

Driver-Harris Co., Harrison, N 

International Nickel Co., Inc., 67 Wa 
New York 5. N, Y 

Revere Copper & Brass, Inc., 
Ave., New York 17, N. Y¥ 


NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury Cor 

Chase Brass & Copper Co., Waterbury - 
Conn 

Federated Metals Div., American Smelting 
& Refining Co., 120 Broadway, Ne 
York 1, N. Y. 

Revere Copper & Brass Inc., 
Ave., New York 17, N. Y 

Seymour Manufacturing Co., mour 
Conn i. 

Waterbury Rolling Mills, Waterb Con 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneuma 
and Equipment; Screw-Driving } 


To communicote with any manufacturer whose name appear 
in this issue use READER INQUIRY FACILITY, page 219 
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New Coil Winders Aid Production Flow 
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The Leesona No. 107 Automatic Coil Winder 
winds 4 to 30 paper-insulated coils in stick form 
ia ity wire sizes from No. 19 
to No. 42 (B&S). Automatic operation elimi- 
nates human error, and the smooth electronic 
drive reduces wire breakage to a minimum, 
Standard Motor Products’ installation of fast, 
accurate No. 107 machines is speeding produc- 
tion of Blue Streak and Standard ignition coils 
(inset). 


Standard Motor 
Products Inc. uses 
Leesona No. 107 Automatic 
Coil Winders to integrate 
production output 


Once again Leesona Coil Winders 
prove their ability to deliver faster, 
more efficient performance. 

Here is what H. O. Rosenstein, V.P., 
of Standard Motor Products Inc., Long 
Island City, N. Y., has to say about 
their No. 107 Coil Winders: 


‘Perfect timing with our produc- 
tion schedule has been achieved by 
the installation of Leesona No. 107 
Automatic Coil Winders for wind- 
ing our ignition secondaries. Re- 
sults have lived up to every expec- 
tation. The new Leesona No. 107 Ma- 
chines are great performers. Their 
automatic operation gives us exactly 
the precision accuracy we want — 
plus perfect coordination with our 
general production flow.” 

Reports like this are familiar stories 
wherever plants have modernized with 
Leesona No. 107 Coil Winders. And 
they give you a good idea of how these 
advanced machines can benefit your 
own coil winding operations. 


Get All The Facts 

on the Leesona No. 107 Coil Winder. 
Send the coupon for a new, illustrated 
bulletin describing how every feature 
is designed to produce compact, uni- 
form paper-insulated coils — in fastest 
time — with minimum operator atten- 
tion — at lowest cost. 

Read how you can step up your coil 
winding production to new, profit- 
boosting efficiency — with the machine 
that’s the last word in automatic coil 
winder design. The coupon also lists 
other helpful coil winding information. 
Why not check and mail it today? 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 2} 


Please send me 


Ss Bulletin on the Leesona No. 107 Automatic Coil Winder. 
[_] Condensed catalog of Leesona Winders. 


[] Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 


coil winding machinery. 


FOR WINDING COILS 
IN QUANTITY...ACCURATELY 
... AUTOMATICALLY ...USE 
UNIVERSAL WINDING MACHINES 


JANUARY 1955 
















Pulse Forming 
Networks 

































































W. are specialists with many 
years of experience in engineering 


and producing PULSE FORMING 
NETWORKS. 


We invite your inquiries. Ask for 
our complete catalogue on 
your company letterhead 


e PLASTIC FILM CAPACITORS 
e HIGH VOLTAGE POWER PACKS 
e PULSE FORMING NETWORKS 
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2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 


















MOTORS 


























A-C D-C Univ. Syn 
Miniature Timing Motors, Geared x | A 
Subfractional, Under 1/20 Hp. B Cc D E 
_ | ee 
Fractional, 1/20, % Hp. ; G H J 
Integral, 1 to 744 Hp. K L M 
. wie ie 
Integral, Over 744 Hp. N Oo Ss P 
Gearmotors Q R T 
Generators U Vv Ww 
Low Voltages (Under 110) Y vA & 
| 
ACEC Electric Corp., 40 E. 49th, New Hoover Co., Electric Motor Div 23 
York 17, N. ¥Y. (BCDFHKNPQ) Brook Ave., N. Plainfield, N. J FY 
Acro Manufacturing Co., Columbus 16, Howard Industries, Inc., Dept. EM 
Ohio (B) State, Racine, Wis. (ABCDEFGHQRT 
Allis-Chalmers, Milwaukee 1, Wis. (KLM UVYZ) 
NOQRTUVW) Jack & Heintz, Inc., 17620 Broadway 
ANis Co., Louis, Milwaukee 7, Wis. Cleveland 1, Ohio (FK) 
(KLNOQRV) Kearfott Co., Inc., 1378 Main Ave., Clif 
American Electric Motors, 4811 Anaheim- ton, N. J. (UY) (Servo) 
Telegraph Rd., Los Angeles 22, Calif. Lamb Electric Co., Kent, Ohio (BCDEF 
(BFEKENQU) GHIJQRSZ) 
Baldor Electric Co., 4353 Duncan Ave., Leland Electric Co., Div. of American 
St. Louis 10, Mo. (FGKLN) Machine and Foundry Co., Dayton 1 
Barber-Colman Co., Dept. L, 1403 Rock, Ohio (FGKLNOUV) 
Rockford, Ill. (BCEYZ) Marco Industries, Inc., 788 Terrace Bird 
Bodine Electric Co., 2256 W. Ohio, Chi- Depew, N. Y. (BCFHY) 
cago 12, Ill. (ABCDEFGHIJQRTYZ&) Master Appliance Mfg. Co., Bridge & On- 
Bogue Electric Manufacturing Co. 54 Iowa tario, Racine, Wis. (CDGH) 
Ave., Paterson, N. J. (FGJKLMNOP- Master Electric Co., Dayton 1, Ohio 
UVw) (FGIKLMNOPQRTUVW) 
Bristol Co., Waterbury 20, Conn. (AX) Motoresearch Co., 1600 Junction Ave., Re 
Century Electric Co., 1806 Pine, St cine, Wis. (BQY) 
Louis 3, Mo. (FGKLNOQR) Oster Manufacturing Co., John, Racine 
Cramer Co., Inc., R. W., Box 8, Center- Wis. (BCFGHUVYZ&) (Serve & Syn- 
brook, Conn. (A) chro) 
Delco Products Diy.. General Motors Corp., Packard Electric Div., General Motors 
Dayton, Ohio (BFGKLNUVZ) Corp., Warren, Ohio (FG) 
Diehl Mfg. Co., 1192 Finderne Ave., Palmer Electric Mfg. Co., Sub. of Leach 
Somerville, N. J. (BCFHKNV) Corp., 6629 Bear Ave., Bell, Calif 
Doelcam Corp., Soldiers Field Road, Bos- Peerless Electric Co. 1415 W. Market. 


ton 35, Mass. (Servo) 


Doerr Electrie Corp., 510 N. 4th Ave., 
Cedarburg. Wis. (FGKL) 

Eaton Mfg. Co., Dynamatic Div., Kenosha 
Wis. (FKN) 


Eastern Air Devices, Inc 383 Central 


Ave., Dover, N. H. (ABEFJQTU) 
Electro Engineering Products Co., Ine., 
609 W. Lake, Chicago 10, Til. (BCD- 


UvVX) 

Elliott Co., Industrial Motor Div., 
48, Jeannette, Pa. 

Emerson Electric Mfg. Co., St. 
Mo. (FGIKLMQR) 

Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, IIL (FKNOPQUVWY) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

Ford Instrument Co. 31-10 Thompson Ave., 
Long Island City, N. Y. (FYU) (Servo) 

General Electric Co., Apparatus Div., 
Schenectady 5, N. Y. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 

Hansen Mfg. Co., Ind. 

Haydon Co., A. W. 234 N. Elm, Water- 
bury 20, Conn. (CXZ) 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 


Bldg. 


Louis 21 


Inc., Princeton 3, 
(ABCEVXYZ) 
Haydon Mfg. Co., Inc., 2536 Elm, Tor- 


Warren, Ohio (FGKLN) 

Peseo Products Div., Borg-Warner Corp.. 
24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 

Rae Motor Corporation, P.O. Box 291, Ra 
cine, Wis. (BCDFGHYZ&) 

Reliance Electrie & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electrie Co., Alhambra, Calif 


(KNQ) 
Robbins & Myers, Inc., Motor Div 
Springfield 99, Ohio (BCDEFGJKNU) 


Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 

Servo Corp. of Ameriea, New Hyde Park, 
N. Y. (Servo) 

Servomechanism, Inc., 500 Franklin Ave. 
Garden City, L. L, N. Y¥. (Servo) 

Soreng Products Corp., 9551 Soreng Are.. 
Schiller Park, Ill. (F) 

Star-Kimble Motor Div. of Miehle Print- 
ing Press & Mfg. Co,, 206 Bloomfield 

Bloomfield, N. J. (KLNOQRYZ) 

Sterling Electric Motors, Inc., 5401 Ana- 
heim-Telegraph Rd., Los Angeles 22, 


Calif. (FKNQ) 
Transicoil Corp., 1346 Suburban Statiep 
Bldg., Philadelphia 3, Pa. (Servo) 


U. 8. Electrical Motors, Inc., Los Angeles 
54, Calif. (FKNQY) 
Wagner Electric Corp., 
Ave., St. Louis 14, Mo. 


6454 Plymouth 
(FGKLNYZ) 





Mass. (BCDFZ) Westinghouse Electric Corp., Gateway Cen 
Holtzer-Cabot Motor Div., National Pneu- ter, Bldg No. 3, 401 Liberty Ave 
matic Co., Inc. 125 Amory, Boston 19, Pittsburgh 22, Pa) (BCDEFGHJKLM 
Mass. (ABCEFGHIJQUVYZ) NOPQRSZ&) 
Cutler-Hammer, Inc., 1264 St. Paul Ave 
OHMMETERS. See Instruments. Milwaukee 1, Wis. 
Eagle Signal Corp., 202 20th, Moline 


OILERS. See Lubricators, 
OSCILLOGRAPHS 


See Instruments; also Recorders, Oscillo- 
graphic. 


OSCILLOSCOPES 


Du Mont Laboratories, Inc., Allen B., 
760 Bloomfield Ave., Clifton, N. J. 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus 
Div., Schenectady 5, N. Y 
Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, Ill 
Waterman Products (Co., 


Oll or Grease 


Sales 


Inc., 2445-63 


Emerald, Philadelphia 25, Pa. 
OVENS, INDUSTRIAL 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 


PACKAGING. See Boxes and Crates; Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, 
and Varnishes. 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 


Enamels, Paints 


tl 
Gemco Electric Co., 25681 W. 
Detroit 19, Mich. 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 
Heinemann Electric Co., 99 
ton, N. J 
Mullenbach 
2300 E. 


8 Mile R 


Plum, Tr 


Electrical Manufacturing (© 
27th, Los Angeles 58, Calif 


Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. 
Ward Leonard Electric Co., 34 %& 


Mount Vernon, N. Y¥ 


Westinghouse Electric Corp., Gateway 


ter, Bldg. No. 3, 401 Liberty A 
Pittsburgh 22, Pa. 
Wheelco Instruments Div., Barber-Colr 


Co., 1203 Rock, Rockford, Il 


PANELS, DIAL. See Dials and Pane 


PANELS, SHEET STEEL. & s 
Metal Fabricators 

PAPER, INDUSTRIAL 

Cottrell Paper Co., Ine., 88 Purchase 
Fall River 1, Mass. 


Hollingsworth & Vose Co., East Walpole. 
Mass. 

Mosinee Paper Mills Oo., 
Mosinee, Wis 


Dept. EM 


West Virginia Pulp and Paper Co 36 
Park Ave., New York 17, N. Y. 

PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave " 
Haven 14, Conn. y 

Continental- Diamond Fibre Co., Newark 
13, Del. 

Cottrell Paper Co., Inc., 88 Purchss¢ 


Fall River 1, Mass. 








To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 219 
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Tough (Imanco} Formed Fibre Wedges 
Can Take ‘e This | Kind of Punishment 
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Terrific punishment is the lot of motor slot wedges. all this, the heat generated by the windings tries to 
First, a sharp cutting tool chews away to cut the wedge bake the life out of the wedge. 

cleanly to the proper length. Or in one swift motion, the 
wedge is bent back until it snaps and is broken to the 
proper length. 


Severe abuse like this is child’s play for Inmanco 
formed fibre wedges. Tough, horn-like vulcanized fibre 
plus the exclusive Inmanco “form-conditioning” process 


Then, vicious mallet blows pound the wedge into the gives them the springiness and resilience necessary to 
slot. And as the wedge moves, the sharp end laminations hold their shape and provide snug, non-shifting fits. 
try to chisel away its bide and the windings squeeze Inmanco fibre wedges are made in both curve-formed 
it tighter and tighter. and square-formed space-saving shapes. Twenty-one 

Finally, during high-speed operation of the motor, standard — fit most slots 48 - the standard length. 

. cag Cut-to-length pieces and special sizes are also available. 

tremendous pressure is exerted by the windings. The 
windings push from the inside, while the steel lamina- Specify tough, abuse-resistant Inmanco formed fibre 
tions try to gouge the wedge from the outside. On top of wedges. Ask for free bulletin and sample card, now. 





: | . 1 ti wy i TH \ VNUs att) 14-43 con 
CORPORATION msccao™ 


565 West Washington Boulevard 1231 Superior Avenue, N. E. 
Chicago 6, Illinois—Phone CEntral 6-7320 Cleveland 14, Ohio—Phone SUperior 1-2310 





Other offices and representativesinChicago, Dayton, Detroit, Milwaukee, Minneapolis, Peoria, and Pittsburgh 


You Can Cut MOTOR 
COMPONENT COSTS 










Wires Marked! , . 


FOR 
PERMANENT 


IDENTIFICATION! 





METAL 
IDENTIFICATION TAGS 
™ EVERY DESCRIPTION 

















PHOENIX Molded or Assembled Motor 
Brush Holders are custom-designed to your 
exact specifications—yet delivered to you at 
mass production costs! 


Secret is a wide range of stock tools which 
produce an infinite variety of uniform top- 
quality, close-tolerance brush holders. 


Take a hint from the large number of manu- 
facturers already saving on component costs 












for marking cables, 
leads, and grouping 
wires! 























Terminal tags are rapidly replacing obsolete string and paper 





















with Phoenix... Get the full details now! identification methods, they mark the end of identification 
problems! Made of aluminum, steel, brass, or zinc, in a 
SEND FOR CATALOG 55E variety of styles and sizes, terminal tags are easy to apply, 
Shortcut te Lower Production Costs and are used in the manufacture of aircraft, radios, tele- 
phones, motors, generators, etc. They can be stamped or 


New Phoenix Catalog shows how 
to order customized standard 
brush holders to fit your needs. 
Free on request. 


embossed to customer specification. 


FREE SAMPLES AND LITERATURE UPON REQUEST 


NATIONAL BAND & TAG CO. 
Dept. 9-912, Newport, Ky. 
Phone Co-2035 














MSA R He et Cee 


4211 West Lake Street Chicago 24, Ill. 
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@ Designers 


@ Purchasing Agents 


@ Engineers 


@ Superintendents 


@ Managers 


FREDDY FEDERAL 


will rush your 
copy today! 


FULL OF 


%& Brioni 
- Le 


stamping costs. 


SHORT RUN 


Costs, materials, and procedures graphically 
illustrated. New catalog tells where and 
how you can save money using Short Run 
Stampings. Also design tips to reduce 


Write for your copy of catalog 201 today. 


TOOL AND MANUFACTURING CO? 
3608 ALABAMA AVE. (ST. LOUIS PARK) 


MINNEAPOLIS, MINNESOTA 


“QUALITY STAMPINGS IN SMALL QUANTITIES" 


REG. U. S. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 


Please inspect this lamp carefully. A tubular 120 volt 
4 watt pilot lamp, ideally suited to signal indicator appli- 
cations, with exceptionally long life; is reqularly furnished 
with candelabra screw base. Overall size is: 9/16’ diam- 
eter, 1-9/16" length. May also be used as a replace- 


ment for the glow-type lamps, especially where greater 
degrees of illumination are required. 


The lamps illustrated above represent only a few of 
the mary we now make for industry. Perhaps one of 
our present lamps may be the answer to your lamp 
problem. If not, perhaps we can develop the lamp you 
need. Won't you consult us on your next job? 


LAMP MANUFACTURERS 
ELECTRICAL INDUSTRY SINCE 1911 


FOR THE 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 


LONG ISLAND CITY 1, N. Y. 








Dobeckmun Co., 3301 Monroe Ave., Cleve 
land 13, Ohio 

General Electric Co., Chemical Div. 
1 Plastics Ave., Pittsfield, Mass 

Hollingsworth & Vose Co., East Walpole 
Maas 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ml. 

Irvington Varnish & IMsulator Div. of 
Minnesota Mining & Manufacturing Co. 
9 Argyle Terrace, Irvington 11, N. J. 

Jehns-Nanwille, Box 60, New York 16 
ef 

Mica Insulator Co., Schenectady 1, N. Y¥ 

Mosinee Paper Millis Co., Dept. EM. 
Mosinee, Wis 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 

Sosnigre Fibre Co., Inc., Tonawanda 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill 
Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. See Tracing Cloth 


and Paper. 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16. Mich Hopper Units) 

Segal, Edward, 72 Spring, New York 12, 
me 


Syntron Co., Homer City, Pa. (Vibrator) 


PERFORATED METALS 
Rigidized Metals Corp., 7 
falo 2, N. Y 


PERMANENT MAGNETS. See Magnets 


Permanent 


323 Ohio, Buf 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20, 
Conr 

Mallory & Co inc., P. B.,. 
6, Ind 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y 

Seymour Manufacturing Co., 


Indianapolis 


Seymour, 


Conr 
Waterbury Rolling Mills, Inc., Waterbury, 
Conn 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc 168 Columbus 
Ave., New Haven 11, Conn. 

General Electric Co., Electronics Div., 
Thompson Rd., Syracuse, N. Y 

International Rectifier Corp., 1521 Grand 
Ave., El Segundo, Calif. 

Standard Piezo Cx Carlisle, Pa 


PHOTOELECTRIC CONTROLS 


Bristol Co.. Waterbury 20, Conn 

General WBlectric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER and LOCK. See Fasteners 
PINS, SEAMLESS 


Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co 125 N. Main, Brock 
ton €4, Mass 

American Insulator Corp., New Freedom 
Pa 

Anchor Plastics Co., In 36-36 36th, 


Long Island City 6. N. Y 
Barber-Colman Co., Dept. K, 1403 Rock, 
Rockford, Ill 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, BIL 

Continental-Diamond Fibre Co., Newark 
13, Del 

Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Ill 

Davies Molding Co., Harry, 1428 N 
Wells, Chicago 10, Tl 
Dayton Rogers Mfg. Co., 
Minr 

Erie Resistor Corp., Plastics Div., Erie 
Pa 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Garlock Packing Co., Palmyra, N. Y. 
General American Transportation Corp 
Plastics Div., 135 8S. La Salle, Chicago 
90, Til 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11, N. J 
Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8, N. J. 
Kurz-Kasch, Inc 1419 § Broadway, 
Dayton 1, Ohio 
Mica Insulator Co 


Minneapolis 7, 


Schenectady 1, N. Y¥ 


Micalite Plastics Co., 181 
Brooklyn 11, N. Y. 

Midwest Molding & Mfg. Co., 4630 
Fullerton Ave., Chicago 39, Ill 

National Vulcanized Fibre C« Wilr 
ton 99, Del 

Phalo Plastics Corp., Commercial & |} 
ter, Worcester 8, Mass 

Natvar Corp., 207 Randolph Ave., W 
bridge, N. J. 

Polymer Corp. of Pennsylvania, Read 
Pa. 

Raybestos-Manhattan Inc Asbestos 1 
tile Div., Manheim, Pa. 

Richardson Co., 2799 Lake, Melrose I 
Ml. 

Rogan Brothers, 8027 N. Monticello A 
Skokie, Ill 

Ryerson & Son, Inc., Joseph T., Chic: 
Tl. 

Sinko Mfg. & Tool Co., 3135 W. Gr 
Ave., Chicago 22, Ill 

Spaulding Fibre C« Tonawanda, N 

Taylor Fibre (Cx Norristown, Pa 

U. S. Gasket C Camden 1, N. J 

Westinghouse Electric Corp., Gateway Ce 
ter Bidg. No. 3 401 Liberty <A 
Pittsburgh 22, Pa. 


Wythe A 





PLASTICS—MOLDING, LAMINATIN« 
CASTING and EXTRUSION 
COMPOUNDS 
Alkyd Molding Compound T 

Cellulose Acetate 
Cellulose Nitrate K 
Epoxy Resins I 
Ethyl Cellulose ih 
F luorocarbons I 
Melamine -Formaldehyde ( 
Methyl Methacrylate D 
Nylon G 
Phenolics E 
Plastosols, Vinyl I 
Polyethylene 
Polyester Resins Q 
Silicone Resins s 
Styrenes (I 
Urea Formaldehyde (J 
Vinyl Acetal I 
Vinyl Alcohol K 
Vinyl Chloride (Vv) 
Vinyl Chloride 

Vinylidenechloride (W) 
Vinyl Chloride Acetate (M 
Vinylidene Chloride (N) 


American Cyanamid Co., 33 D. Rockefeller 
Plaza, New York 20, N. Y. (CJQ 

Bakelite Co., A Division of Union Car 
bide & Carbon Corp., 300 Madison Ave 
New York 17, N. Y. (BFHJMQUV 

Barrett Div Allied Chemical & Dye 
Corp., 40 Rector, New York 6, N. Y 

Borden Co., Chemical Div., 5000 Summer 
dale Ave., Philadelphia 24. Pa. (E 

Celanese Corp. of America, Dept. 105-K 
290 Ferry, Newark 5, N. J 

Dow Chemical Co., Plastics Sales, PL 


444T-1 Midland, Mich. (F) 

Dow Corning Corp., Dept. AEI-24, Mid 
land, Mich. (S) 

du Pont de Nemours & Co.. Inc.. E. 1 
Polychemicals Dept Wilmingtor 8 
Del. (ADGKLPR) 

Durez Plastics & Chemicals, Inc 
Walck Rd., North Tonawanda, N. Y 
(E) Casting Resins) 


General Electric Co., Chemical Div 1 
Plastics Ave., Pittsfield, Mass. (EFQS) 

Glastic Corp., 1823 E. 40th, Cleveland 3 
Ohio (Q) 


Goodrich Chemical  ¢ B F Dey 
BK-1, Rose Bldg Cleveland 15, Ol 
(INVW) 

Kellogg Co., M. W., Chemical Mfg. Div 
Danforth Ave., Jersey City 5, N. J P) 

Koppers Cc In Chemical Division 
Dept. EM15, Pittsburgh 19, Pa AF 

Minnesota Mining & Mfg. Co., St. Paul 


6, Minn 

Monsanto Chemical Co Plastics Div 
Room 2401, Springfield 2 Mass 
(CEFV) 

Pittsburgh Plate Glass Co., Fiber Glass 
Div 1 Gateway Center, Pittsburgh 22 
Pa 

Polymer Corp. of Pennsylvania, Reading, 


Pa. (GP 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie Nl (CEJ 

Shell Chemical Corp 500 Fifth Ave 


New York 36, N. ¥ U 
U. S. Rubber C Rockefeller Center 
New York 20 N Y 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, In Amplif 
Div., 2100 Paxton, Harrisburg, Pa. (D 
electric Sheets 

Campco Div Chicago Molded Products 
Corp., 2717 N. Normandy Ave., 
ago, Ill Sheets only 

Cleveland Container Co., 6201 Barber 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co Newark 
13. Del 

Eastman Kodak Ce 


Rochester 4, N. Y 
General Electric (< Chemical Dir 
Plastics Ave Pittsfield, Mass 

Glastic Corp., 1823 E. 40 St., Cleveland 
3, Ohio 

Insulation and Wires, Ir 
Ave St. Louis 3, Me 
Insulation Manufacturers Corp. 565 
Washington Blvd., Chicago 6, Ill 
Mica Insulator Ce Schenectady 1, N 
National Vulcanized Fibre Co. Wiln 
ton 99, Del 


3435 Chout 


Polymer Corp. of Pennsylvania, Rea 
Pa 

Resinite Corp Div f Precision P r 
Tube Cx 2035B W. Charleston, ( 
cago 47. Tl 

Ryerson & Son, Inc Joseph T., CY 

Til 

Spaulding Fibre Cx Inc Tonawa: i8 
a 


To communicate with any manufacturer whose name appears 
in this issue use READER INOUIRY FACILITY, page 219 
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MUELLER PRODUCT NEWS | 


Quick, convenient clip testing in miniaturized equipment is | 
now possible with freedom from shorts and shocks. Mueller | 
Elec'ric Co. has added a skin-tight two-piece insulator to | 
one of their slender Alligator Clips. The new ‘Insulated 
Alli:ator Clip” is made of cadmium plated steel or solid 
copper with a brass screw connection. Each type is sold 
onl, as a unit with factory applied red or black insulator to 
identify “hot” and “cold” leads. 
The insulator adds negligible size to its slim-nosed clip 
(15/64” O.D.) and covers it right down to the tip. A special 
lip-action slot in the flexing insulator allows the clip to 
bite the connection without ‘‘baring its teeth’. The tough, 
thin insulator is 
formed of a special 
plastic of high dielec- 
tric strength which 
stretches and con- 
tracts as the clip jaws 
are opened and 
closed. The metal 
barrel which forms 
the tail of the clip, 
accommodates a ba- 
nana plug, and also 
prevents bending of the bared wire when using the screw 
connection. The screw connection is easily made by slipping 
the nose insulator forward. 


For complete information and free sample, write to 


MUELLER ELECTRIC CO. 


1550W EAST 31st STREET, CLEVELAND 14, OHIO 


in Canada, through W. H. Cooper & Co., 1103 Yonge Street, 
Toronto 5, (Write Cleveland factory for free sample.) 


~~~. COMPOUNDS 


| 

| 

| 

| 

| Zophar Waxes, resins and compounds 
| to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 
vision, etc. 

| | Cold flows from 100°F. to 285°F. plain 
or fungicidal. 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Special waxes non-cracking at —76°F. 


Let us help you with your engineering 
problems. 


For immediate service contact: 
L. E. Mayer, Sales Manager 
A. Saunders, Technical Director 
H. Saunders, Chemical Laboratories 


Phone SOuth 8-0907 


ZOPHAR MILLS, INc. 
112-130 26th Street, 
Brooklyn 32, N. Y. 
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STATOR 
WINDING 
MACHINE 


WINDS 
_ UP TO 150 
 STATORS 


f 


PER HOUR 


& Winds 2, 4, 6 and 8-pole stators—all poles on any unit being 
wound simultaneously. 

ge Adaptable for index winding series-wound stators or stators for 
split-phase and multiple speed motors thereby eliminating the 
interpole connections. 

BB Standard model winds wire from 19-gauge to 36-gauge at speeds 
ranging from 300 to 600 turns per minute. Heavy-duty model 
winds wire from 14-gauge to 18-gauge at speeds ranging from 
150 to 350 turns per minute. 

Automatic controls permit selection of any number of turns from 
1 to 2000. Cycle is automatically repetitive. 

Takes stacking heights to 3" maximum; diameters to 6" o.d. 
Automatic lead cutoff serves as lead anchor in starting next 
stator. One operator can handle multiple machines. 


Write for complete data or, if convenient, arrange to call at our 
plant where a machine is always available for demonstration. 


oat 


aN ae ee a 


1025 GOSHEN AVENUE, FORT WAYNE, INDIANA 



























STANDARD of QUALITY 


for Filtering... 





















See Coupling... 
aa : 
ists? By-Passing 


RMC Ceramic Capacitors are the proved answer 
to problems encountered in the design of standard 
and special purpose electronic equipment. They are 
your guarantee of quality and trouble-free operation. 
Available in temperature compensating as well as 
guaranteed minimum value types. 


Here’s Why... 


@ Small size saves valuable 
space... makes better 
design possible. 


e Greater mechanical 
strength assures a more 
rugged assembly 
speeds up production. 
































e A wide line of capacities 
from 2MMF to 30,000 











MMF provide design 
flexibility. 









@ 1000 working volt stand- 
ard...many types with 
working voltages up to 
6000 V.D.C. 


e Every DISCAP is 100% 
tested for capacity, 
leakage resistance and 
breakdown. 




















Send for technical data and 
specifications on RMC DISCAPS 


RMC 
DISCAPS, 


+ the right 
way to say 


CERAMIC 
CAPACITORS 













RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill 





FACTORIES AT CHICAGO, ILL. AND ATTICA, IND 





Stone Paper Tube (Cy Inc 900-922 
Franklin, N. E., Washington 17, D. ¢ 

Taylor Fibre Co Norristown, Pa 

Westinghouse Electric Corp Gateway 


Center, Bldg. Nx 
Pittsburgh 22, Pa 


401 Liberty Ave... 


PLATINUM and PLATINUM PROD.- 
UCTS. See also Contacts. 

Deter # Co. Inc., 113 Astor, Newark 5 

Brainin Cx C. S., 318 Washington, Mt 
Vernon, N 

General Plate Div Metals and Controls 
Corp 11 Forest, Attleboro, Mass, 
Handy & I[larma: S2 fulton, New York 
38, N \ 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn 


PLIERS and CUTTERS, WIRE 


Klein & Sons, Mathias, 7200 M*@ormick 
Rad Chicago 4 Il 


PLUGS and RECEPTACLES 


Alden Products Co 125 N. Mair Brock 
ton 64, Mass 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 56, Ill 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartferd 6, Conn 

Automatic Electric Sales Co., 
Van Buren, aire 7 l 

Belden Mfg. Co 1633 W. Van Burer 
Chicago 44, Ill 

Cannon Electric Development Co., Dept 
trate. 3209 Humboldt, Los Angeles 31, 
a 

Gonstantin & Co, L. L, Rt. 46 & Frank 
lin Ave., Lodi, N. J. 

Cornish Wire Co., Inc., 

York 7, N. Y. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

General Electric Co., Construction Mate- 


1033 W 


50 Church, New 


_Tials Div., Bridgeport 2, Conn. 
a. Inc., Harvey, Bridgeport 2. 
onn, 


Johnson Co., E. F., 204 Second Ave., S. W. 
Waseca, Minn. 

Jones Div., Howard B. Cinch Mfg. Corp., 
Chicago ‘24, TL 

Joy Manufacturing Co., 
Bldg., Pittsburgh 23, 

Packard Electric Div., 
Corp., Warren, Ohto 

Pass & Seymour, Ine., 
Syracuse 9, N. Y 

Pyle-National Co., 
Chicago 51, ITIL 


omy W. Oliver 
-_ Motors 
Solvay Station, 
1888 N. Kostner Ave., 


Pyramid Instrument Corp., Lynbrvok. 
Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 


Reyal Electric Co., Ine., Pawtucket, R. I. 
Switchcraft, Inc., 


1828 N. Halsted, Chi- 
cago 22, Ill 


U. 8. “Rubber Co., preeinr Center, 
New York 20, N. 
PLUGS, EXPANSION 


Wrought Washer aie. Ce., 
Wis. 


2200 So. Bay, 
Milwaukee 7, 


PNEUMATIC MOTORS. See Motors, Air. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics 


POSTS, BINDING 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 

Superior Electric Co., 
Conn. 


18 Mountain Grove, 
83 Laurel, Bristol, 


POTENTIOMETERS. See also Rheostats 


Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis. 

Bourns Laboratories, 6185 Magnolia Ave.. 
Riverside, Calif. 

Bristol Company. Bristol, Conn. 

Clarostat Mfg. Co., Ine., Dover, N. H 

DeJur Amsco Corp., 45-01 Northern RBivd 
Tange Island City 1, N. ¥ 

Giannini & Co Inc 254 W Colorado 
Bivd., Pasadena 1, Calif 

Helipot Corp., Div. Beckman Instruments, 
Inc., South Pasadena, Calif 

Ohmite Manufacturing Co., 3618 Howard, 


Skokie, Ill. 
Stackpole Carbon Co., St. Marys, Pa. 
TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 614 Fre- 
linghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ml 


POTS and LADLES, MELTING 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Vulcan Electric Co., Danvers 2, Mass 


POWDERED METAL PRODUCTS. See 
also Bearings and Bushings; Contacts 


Amplex Div. of Chrysler Corp., Dept. 
E-11, 6501 Harper, Detroit 31, Mich. 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 
Gibson Electric Co., 8349 Frankstown 


Ave., Pittsburgh 21, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Stackpole Carbon Co., St. 
(Iron Cores) 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 4, Ohio 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


Marys, Pa. 


POWDERS, METAL 


Antara Chemicals, Sales Div. Genera) 
Analine & Film ~-.. 435 Ho. ison, 
New York 14, N. 

Handy & Harman, a2 ‘Fulton, New York 
$8, N. Y. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio Cc 8t. 
Paul 1, Minn 

Avion Instrument Corp., 
17, Paramus, N. J 

Fansteel Metallurgical Corp., Nortt hi- 
cago, Til. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J 

Inet Div. of Leach Corp., 4441 Sar Fe 
Ave., Los Angeles 58, Calif 

Mallory & Co., Inc P. R., Indianapolis 
6, Ind. 


299 Highway No 


Raytheon Mfg. Co., Equipment Sales Diy., 
Dept. 6120-DM, Waltham 54, Mass. 
Servo Corp. of America, Inc., New Hyde 

Por, Bh. F. 


Superior Electric Co., 83 Laurel, Bristol, 


Conn. 

PRE-PLATED METALS. Aluminua, 
Brass, Copper, Steel, Zine, Sheet and 
Strip 


American Nickeloid Co., 


PRESSES, MOLDING. See Molding Ma- 
chines, Plastics 


Peru 3, Ill 


PRINT MACHINES 


Bruning Co., Charles, 4700 Montrose Ave., 
Chicago 41, Ill 


PULLEYS, V-TYPE. 


PUMPS 

Allis-Chalmers, Milwaukee 1, Wis 

Fairbanks-Morse & Co., 600 8. Michigan 
Ave., Chicago 5, Ill. 

Pesco Products Div., Borg-Warner Corp., 
24700 N. Miles Rd., Bedford, Ohio 
Robbins & Myers, Inc., Pump Div., 

Springfield 99, Ohio 
Scintilla Div., Bendix Aviation Corp., 
Sidney, N. Y. (Diesel Fuel) 


See Drives, Belt. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4. Wis 

Allis-Chalmers, Milwaukee 1, Wi 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill ; 

Crouse-Hinds Co., Syracuse 1, N. Y¥ 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

General Electric Co., 
Div., Schenectady 5, N 

Micro Switch Div., Stinneapetts Honeywell 
Regulator Co., Freeport 

National Acme 'Co., 176 E. 181st, Cleve- 
land 8, Ohio 

Pyle-National Co., 
Chicago 51, Ill 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


aqpeses Sales 


1388 N. Kostner Ave., 


PYROMETERS 


Assembly Products, Inc., 

Bristol Co., Waterbury 20, Conn 

Servo Corp. of America, New Hyde Park, 
N. ¥ 

TAGliabue Instruments Div., 


Chesterland, Obie 


Weston Elee- 


trical Instrument Corp oe Freling- 
huysen Ave., Newark 5 

Thermo Electric Co., 109 ¥ itth Saddle 
River Township, Rochelle Park P. 0., 
N. J 


Wheelco Instrument Div., Barber-Colmap 
Co., 1403 Rock, Rockford, Ill 


REACTORS. See Transformers 


RECORDER COMPONENTS, MAGNET- 
IC. See Instruments 


RECORDERS, COMPUTER. See Instru- 
ments, Electronic. 


RECORDERS, GRAPHIC. 
See Instruments. 


RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 195 Masse- 
chusetts Ave., Cambridge 39, Mass 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers, Milwaukee 1, Wis 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. - 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Avé. 
Pittsburgh 22, Pa 


RECTIFIERS, METALLIC 


Acme Electric Corp 1 Water 4 
N. ¥ 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill 

Bogue Electric Manufacturing Co., 54 lows 
Ave., Paterson 3 J 


Bradley Laboratories, Inc., 168 C bus 
Ave., New Haven 11, Conn, (Selenium 
& Copper Oxide) a 

Fansteel Metallurgical Corp., RB ler 
Div., North Chicago, Ill. (Selent 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 219 


ELECTRICAL MANUFACTURING 
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Bells 


tories 
Class 





T 

When hazardous conditions demand explosion-proof electrical 
equipment, be sure to include Signal’s Explosion-proof, Contact- 
less Vibrating Bell. 

All current-carrying elements are enclosed in a rugged housing and 
all mechanical parts are fully protected against atmospheric corrosion. 
The Signal Explosion-proof Bell, built by the originators of Underdome 
Bells, has been proved in service and is listed by Underwriters’ Labora- 
tories, Inc. for the following: 


Class I, Groups B, C and D_~ Class II, Groups F and G. 


SIGNALS 
SIGNAL 


ENGINEERING & MFG. ©O 





Standard Sizes: brass sheath. Maximum temperature 
750° F. .373” to 1.291” diameter. 110-250 volts. 

All sizes .622” or larger, can be had for three heat. 
Units .933” or larger, with any type terminal. 


SPECIAL UNITS TO YOUR SPECIFICATIONS 
VULCAN ELECTRIC COMPANY 


DANVERS 2, MASS. 


Makers of Vulcan Electric Soldering Tools, Electric 
Solder Pots, Electric Glue Pots, lectric Branding 
Irons and Electric Heating Units 
See 8-page Vulcan Catalog in Sweet's 
Product Engineering File for 1955. 
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now—, 
a better, 


lp safer connector 
=> priced with the 
very lowest! 


pa Ee 


WIRE CONNECTOR 


Permanently insulates and 
Armors Connections in 
Special High-Dielectric, 
Non-Porous Plastic 


The IDEAL AIll-Plastic connector 
is in every way a better, safer con- 
nector than has been available at 
or near its price — right in line 
with the lowest! Easy to use, in 
one operation it twists and threads 
the wires and grips them with a 
vice-like hold ! Its smooth threads 
actually roll threads into the wire 
—can’t cut or abrade the thinnest 
strands. It is non-porous, immune 
to practically all chemical action 
— withstands 400° F. Its long 
skirt and high dielectric strength 
provide a perfectly insulated, com- 
pletely safe connection. Tapered 
outer knurling makes high pro- 
duction line speeds easy — either 
with hand application or an 
IDEAL Nut-Runner. Two sizes 
handle all common wire combina- 
tions. For better connections, made 
at lowest cost, order now from 
your IDEAL Distributor. 


Listed as 
300-Volt 
Fixture 
Connectors 


Sold through Leading Distributors 


YOU BE THE JUDGE @ MAIL COUPON ih FOR FREE SAMPLES! 


IDEAL INDUSTRIES, Inc. 
1008 Park Avenue, Sycamore, Illinois 


Please send me FREE SAMPLES of IDEAL All-Plastic Wire Connectors 


We connect_ 


IDEAL 


wires to. 


COMPANY 
ADDRESS 


Peseaeseoeeeeeaeeee 
See eee eee eae ae 


== su sem ee eee eee ee eee ee eee ee eee eee eee 


CANADIAN DISTRIBUTOR: Irving Smith, Ltd., Montreal 
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Heres BIG HELP IN 
pes a td 


The New 

JONES 
FANNING 
STRIP 


Connections are made 
through Fanning Strip, 
on bench or anywhere 
apart from barrier strip 
and quickly slipped 
into assembly 


















































ire +, 
c ° 
correct terming| 


every time! 















Designed for use 
with Jones Barrier 
Terminal Strips Nos. 
141 and 142, for 1 
to 20 terminals. 






9-141 
Barrier Strip 


Simplifies and facilitates soldering. Insures ca 
positive correct connections. Saves time. . 
Ideal for harness or cable assembly. Strong ol 
construction Brass terminals, cadmium Strip. 
plated. Heavy bakelite mounting Pat. 


applied for. 


Send for complete 
data on this new 
basic improvement! 


Howarp B. Jones Division 


CINCH MANUFA RING RPORAT N 


SUBSIDIARY OF UNITED-CARR FASTENER 








Get This Informative 
Free Booklet on New 
Uses for Straits Tin 


New, 20-page booklet tells important story of Straits 
Tin and its many new uses today. Fully ‘illustrated 
Includes sections on new tin alloys, new tin solders. 
new tin chemicals. Covers tin resources and supply, 
Malayan mining. Booklet is factual, informative— 
could well prove profitable to you. Mail coupon now. 


THE MALAYAN TIN BUREAU 


Dept.K-1,1028 Connecticut Ave., Washington 6, D.C. 






Ile: > > > . P - 
Please send me a copy of your free booklet on new 
uses for Straits Tin. 






Name___ 












Firm Name S 










Street 








City State 











Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Blectric Co., Apparatus Sales 
Div., Schenectady 5, N. (Selenium, 
Copper Oxide, Industrial Germanium) 

General Hlectric Co., Electronics Park, 
Syracuse, N. Y. (Germanium Diode) 

Inet. Div. of Leach Corp., 4441 Sante Fe 


Ave., Los Angeles 58, Calif. 
International Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Cal. (Selenti- 


um) 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Semi-Conductor 


Div., 251 W. 19th, New York 14, N. Y. 
(Germanium Diode, Selenium) 
Sarkes Tarzian, Inc., Rectifier Div., Dept. 


M-5, 415 N. College Ave., Bloomington, 
Ind 

Syntron Co., Homer City, Pa. 

Ther Electric & Machine Works, 1A 8B. 
Jefferson, Chicago 6, Ill. (Selenium) 
Union Switch & Signal Div., Westing- 
house Air Brake Co Pittsburgh 19, 

Pa. (Selenium) 

Westinghouse Slectric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats 

REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage. 

Acme Electric Corp., 351 Water Cuba, 
ae # 

\llis-Chalmers, Milwaukee 1, Wis 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y¥ 


Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J. 
Bogue Electric Manufacturing Co., 54 lows 


Ave., Paterson 3, N. J 

Burlington Instrument Co., 125 Third, 
Burlington, Iowa 

Electric Regulator Corp., Dept. L, Nor- 
walk, Conn 

General Electric Co., payne Sales, 
Div., Schenectady 5, N r 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-BM, Waltham 54, Mass 

R-B-M Div., Eesex Wire Corp., Logans- 
port, Ind 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Ill 

Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 

Superior Electric Co., 83 Laurel, Bristol, 
Conn. 

Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 


Westinghouse Electric Corp., Gateway Cen- 


ter, Bldg No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind. 
(Mercury) 

Advance Electric and Relay Co., 2435 N. 


Calif 
1316 8S. Second, Mil 


Naomi, Burbank 
Allen-Bradley Co., 
waukee 4, Wis 


Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y 

Allis-Chalmers, Milwaukee 1, Wis 
American Gas Accumulator Co., 1029 New- 
ark Ave., Elizabeth 8, N. J 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 


Bulb Type) 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Assembly Products, Inc., Chesterland, Ohio 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill 


Automatic Switch Co., 
Orange, N. J 
Automatic Temperature 


893 Lakeside Ave., 


Control Co., Inc., 


5234 Pulaski Ave., Philadelphia 44, Pa 

Barber-Colman Co., Dept. L, 1203 Rock 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn 

Clare & Co., C. P., 3101 W. Pratt Blvd., 
Chicago 45, Ill 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53. West Orange, N. J 

Electrical Products Corp., 1100 N. Main 
Los Angeles 12, Calif 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Filtors, Inc., 30 Sagamore Hill Dr., Port 
Washington, L. I., N. Y. 

Five Star Co., Plants Place, Plantsville, 
Conn 

G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N. J 

General Electric Co., Apparatus Sales 
Div., Sehenectady 5, N. Y¥ 

Guardian Electric, 1627-A W. Walnut, 
Chicago 12, Ill 

Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn 

Heinemann Electric Co., 99 Plum, Tren- 
ton 2, N. J. (Time delay) 

Kellogg Switchboard and Supply Co., 79 
ve Monroe, Chicago 8, Ill. (Magnetic 
mpulse) 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif 

Magnecraft Electric Co 1446 W Van 
Buren, Chicago 7, Ill 


Mercoid Corp., 4227 W. Belmont A 
Chicago 41, Ill ‘ 

Mullenbach Electrical Manufacturing 
2300 E. 27th, Los Angeles 58, Calif 

Phillips Control Corp., A Sub. of 17 or 
Corp., 59 W. Washington, Joliet, I 

Potter & Brumfield Mfg. Co., Inc., Sb 
of American Machine & Foundry i 
Princeton, Ind 

Price Electric Corp., Church & 2nd, Fr 4 


erick, Md 


R-B-M Div., Essex Wire Corp., Log 
port, Ind 

Riverside Manufacturing and _ Electr a] 
Supply Co., 10227 Michigan Ave., Deur 
born, Mich 

Signal Engineering & Mfg. Co 2 
Branchport Ave., Long Branch, N 

Square D Cc 4041 N. Richards, Milw 
kee 12, Wis 

Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Sterling Engineering Co Inc., Div. of 
American Machine & Foundry Co 4 
Mill, Laconia, N. H 

Struthers-Dunn, Inc., Lamb's Rd., Pitman 
N. J 

Ward Leonard Electric Co., 34 South 


Mount Vernon, N. Y 
Westinghouse Electric Corp., Gateway Cen 


ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp 14 
Frelinghuysen Ave., Newark 5, N. J 

Zenith Electric Co., 152 W. Walton, Chi 
cago 10, Ill. 

REMOTE CONTROLS. See Push Button 


Relays and Contactors 
Controls, Push-Pull. 


INSULATING. See Varnishes. 
and Resins. 


Stations ; 
Switches; 


RESINS, 
Compounds 


RESISTANCE ALLOYS 


Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., 4445 Lawton 
Detroit 8, Mich 

Kanthal Corp., 3 Amelia Place, Stamford. 
Conn 


Ave., 


RESISTANCE HEATING UNITS. See 
Heating Elements and Units. 


RESISPANCE LINE CORDS 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 
Wire, 


RESISTANCE WIRE. See Resist- 


ance. 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8. Second, Mi) 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
2, N. Y¥. (Bulb Type) 

Arnhold Ceramics, Inc.. 1 E. 57th, Nee 
York 22, N. Y. 

Carborundum Co Globar Div Niagara 


Falls, N. Y 
Clarostat Mfg. Co., Inc., Dover, N. H 
Corning Glass Works, Corning, N. Y¥ 
Cutler-Hammer, Inc., 1264 St. Paul Ave, 
Milwaukee 1, Wis 
Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 
Daven Co., 176 Central Ave., Newark 4, 


Erie Resistor Corp., Electronics Div., Erie. 
Pa 
Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 
P. R., 


Mallory & Co., Indianapolis 
706 W. Virginis 


Inc., 
6, Ind 


Milwaukee Resistor Co., 


Ave., Milwaukee 4, Wis. 

Ohmite Mfg. Co., 3613 Howard, Skokie, 
Til 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Square D Co., 4041 N. Richards, Milwae- 
kee 12, Wis 

Stackpole Carbon Co., St. Marys, Pa 

Tru-Ohm Products, Div. of Model Engi- 


neering & Mfg., Inc., 2800 N. Milwav- 


kee Ave., Chicago 18, Ill 

Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 

Ward Leonard Blectric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 

RESISTORS, POWER CIRCUIT 

Allen-Bradley Ce., 1316 8. Second, Mil- 
waukee 4, Wis 

Carborundum Ce Globar Div Niagara 
Falls, N. ¥ 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis. 

Dale Products Inc., 1806 28th Ave., Colum 
bus, Nebraska 

Daven Co., 176 Central Ave., Newark, 
N. J 

Erie Resistor Corp., Electronics Div., Erie, 
Pa 

General Electric Co., Apparatus Sales 
Div Schenectady 5, N. Y 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis. 
Mullenbach Electrical Manufacturing ©o., 
2300 E. 27th, Los Angeles 58, Calif 
Ohmite Mfg. Co., 3613 Howard, Skokie, 
Ill 

Sprague Electric Co., 307 Marshall, Norte 
Adams, Mass 

Tru-Ohm Products Div. of Model Enei- 
neering & Mfg. Co., Inc., 2800 N il- 
waukee Ave., Chicago 18, Ill 

Ward Leonard Electric Co 34 South 
Mount Vernon, N. Y 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 219 
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FOR MEASURING, INDICATING, RECORDING, CONTROLLING, 
TRANSMITTING AND REPRODUCING ARC AND LINEAR MOTIONS 


a new order 






of precision 


and simplicity 


Atcotran generates an a-c 
signal directly linear to 
armature position with 
infinite resolution, There’s 
no friction, no load, no 
magnetic pull in the 
operation of ATC 
low-impedance transducers. 








Find out how Ateotran can 
simplify, improve, solve 


your automation problems. OTC) 


Write for BULLETIN R-31 
today. Automatic 
Temperature Control Co., Inc., 
5234 Pulaski Ave., TRANSDUCERS 


Phila. 44, Pa. 














Cheats 












CUSTOM MADE 
PRECISION 


eit AS 


IN SMALL LOTS 















Since 1921 we have specialized in the 
production of accurate die-cut metal 
stampings in small lots. The tool cost 
is low... actually as low as 15% to 
20% of the cost of permanent tools. 
We guarantee dependable service 
and delivery on date specified. 

@ SEND us a sample or blueprint. 
We'll quote you a price. Or write 
for detailed information. 








Dayton RoGcers 


Minneapolis 7G, Minnesota 





JANUARY 1955 


Your handling goes modern 
when your product goes 


It’s easy to see how you put new life in 
your handling operation when you put 
your product in a Wirebound. For with 
Wirebound’s unique construction of 

Better strong steel wire and light, tough wood— 
Stacking your product gets the best in protection 
while you get a container that adapts 

to an infinite variety of handling 
procedures. Just how well Wirebounds 
suit up-to-date handling methods is 
shown above where a heater manufacturer 
moves Wirebounds with a finger-lift 

truck to achieve easier, speedier storage 
in really close quarters. Remember—no 
matter what you handle or how you 
handle it... you’ll handle it better when 
it’s a Wirebound box, crate or pallet box. 


ay } 
oF OEY aVa 
f wide e oe 0S wv 
























hts 
COST tlh 


Reduced 
Weight 


AJ 
BOXES & CRATES 


City, Zone and State_ 


eet ee ee Ser: epee iene 
; WIREBOUND BOX MANUFACTURERS ASSOCIATION ; 
: Room 1150, 327 South LaSalle Street, Chicago, Illinois : 
; [_] Have a sales engineer give me the whole story ; 
i ] Send me a copy of “What to Expect from Wirebounds” } 
i i 
; Name_ aac albania teiiad ’ 
i i 
' Firm Name ees ‘ 
i i 
; Address_ ; 
i ‘ 
i t 
{ ‘ 

i 

4 
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Scouting for 
Incapsulated 
Coils? 


Hunting 
Coils for 
High Temp. 
Applications? 


DANO MAKES BOTH ! 


Dano, makers of a wide variety of coils is fully 
equipped to meet the increasing demand for these 
special coils. Keeping pace with modern design, 
Dano offers incapsulated coils with tough, molded 
covers that spell extra electrical 
freedom from moisture. 





insulation with 


DANO INCAPSULATED COILS 





Also, for specifications calling for coils to be used 
for high temperature applications, Dano will supply 
the exact coils needed. 

Every Dano Coil is custom-made to your specific 
requirements. Call or write today, and Dano’s quote 
will be on the way! 








@ Coils for High Temperature Application 
@ Incapsulated Coils @ Form Wound e Paper Section 
® Bakelite Bobbin @ Cotton Interweave @ Acetate Bobbin 





e Also, Transformers Made To Order 








THE DANO ELECTRIC CO. 







93 MAIN ST., WINSTED, CONN. 











RESOLVERS. See Servomechanisms. 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

DeJur Amsco Corp., 45-01 Nerthern Blvd., 
Long Island City 1, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

Mallory & Co., Inc., 
6, Ind 

oa Mfg. Co., 3613 Howard, Skokie, 

Rex Rheostat Co., Baldwin, N. Y. 

Tru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, II. ° 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif 

National Electrie Controller Co., 7070 
Glenwood Ave., Chicago, Ml. 

Ohmite Mfg. Co., 3613 Howard, Skokie, 
Til 

Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel, Bristol, 
Conn. (Light Dimming) 

Tru-Ohm Products Div 
neering & Mfg., Inc., 
kee Ave., Chicago 18, Ill 

Ward Leonard Electric Co., 34 
Mount Vernon, N. Y¥ 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


RIGIDIZED METALS 
(Ferrous, Non-Ferrous, Sheets & Strips) 
Rigidized Metals Corp., 7323 Ohio, Buf 
falo 2, N. Y 


P. R., Indianapolis 


Sales 


of Model Engi 
2800 N. Milwau- 


South, 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5 
N. J. (Precious Metal) 

General Plate Div., Metals & (Controls 
Corp 41 Forest, Attleboro, Mass. 
(Precious Metal) 

Graphite Metallizing Corp 1059 Nepper- 
han Ave.. Yonkers, N. Y 

Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I 


Makepeace Co., D. E., Div. of Union Plate 


& Wire Co.. Attleboro. Mass 
Nev Co., J. M., 371 Elm, Hartford 1 
Conn 
Nippert Electric Products Co., 1759 W 
Mound. Columbus 23, Ohio 


P M Industries, Inc., 





Fairfield Ave 


Stamford, Conn 
Toledo Commutator Co., S Chestnut. 
Owosso. Mich 
Triple ‘“‘M’’ Electronents Div Midwest 
Molding & Mfg. Co.. 4630 W. Fullerton 


Ave., Chicago 39, Ill 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

National Lock 
N. J 

U. S. Gasket Co., Camden 1, N. J 

Waldes Kohinoor, Inc., 47-16 Austel Place 
Long Island City, N. Y 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill 

Milfora Rivet & Machine Co., 
Conn. 


Washer Co., Newark 5 


Milford 


RIVETS. See Fasteners 


ROLLER BEARINGS. See Bearings, Bal! 
and Roller. 


RUBBER and RUBBER PRODUCTS 

Acadia Synthetic Products. Div. Western 
Felt Works, 4021-4139 W. Ogden Ave 
Chicago 23. Til. (Silicone) 

Asbestos Textile Div., Raybestos-Manhat- 
tan. Inc., Manheim. Pa 


Automotive Rubber (Co.. 12574 


Beech Rd 


at P.M.R.R.. Detroit 39. Mich 
Chicago Rawhide Mfg. Co 1301 Elston 
Ave., Chicago 22, Ill Silicone 


Dow Corning Corp.. Dept. AEI-23, Mid- 
land. Mich. (Silicone) 


Garlock Packing Co., Palmyra, N. Y 


General Electric Co., Chemical Div., 4% 
Plastics Ave., Pittsfield, Mass. 
General Tire & Rubber Co., Industrial 


Products Div., Wabash, Ind 

Goshen Rubber Co., Inc., P.O. Box 517. 
Goshen, Ind 

Lord Mfg. Co., Erie, Pa 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn 

Roth Rubber Co., 1856 S. 54th Ave., Chi- 
cago 50, Til. 

U. 8S. Rubber Co., 
New York 20, N. Y¥ 

Van Cleef Bros Inc., 7800 
Ave., Chicago 19, Ill 

Williams-Bowman Rubber Co., 
54th Ave., Cicero 50, Ill 


Rockefeller Center, 
Woodlawn 


1945 6. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 219 
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SAWS, COMMUTATOR. See Commute 
Saws and Slotters. 


SCRAPER RINGS. See Rings, Reta 
& Snap. 


SCREW DRIVERS, 
Tools, Portable 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 2817 
Fort, Detroit 16, Mich 

Ingersoll-Rand Co., Phillipsburg, N. J 

Keller Tool Co., Grand Haven. Mi 
(Pneumatic) 


SCREW MACHINE PRODUCTS. See a 
Fibre; Plastics 


Allmetal Screw Products Co., Ine., §& 
Stewart Ave., Garden City, N. Y. 
Aluminum Co. of America, 2090-B Al 

Bldg., Pittsburgh 19, Pa 
Blake & Johnson, Waterville 48, Conn 
Chase Brass & Copper Co., Waterbury 


PORTABLE 


Conn. 

Master Appliance Mfg. Co., Bridge 
Ontario, Racine, Wis 

Milford Rivet & Machine Co., Milfor 
Conn 

National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio. 

SCREWS. See Fasteners 

SEALING COMPOUNDS. See Cements 


Insulating & Sealing; Waxes and Com 
pounds 


SEALS and TERMINALS, HERMETIC 


Constantin & Co., L. L., Rt. 46 & Frank 
lin Ave., Lodi, N. J 

Fusite Corp., 6028 Fernview Ave., Cin 
cinnati 13, Ohio 

General Ceramics Corp., Keasbey, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. (Glass Bush 


ings) 

Kearfott Co., Inc., 1378 Main Ave., Clif 
ton, N. J 

Lundey Associates, 605 Main, Waltham 
54, Mass 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa 

Torwico Electronics, Inc., 965 Frelinghuy 


sen Ave., Newark 5, N. J 


SEALS, MECHANICAL (Rotary Shaft) 


Crane Packing Co., 1824 
Chicago 13, Ml 
Garlock Packing Co., Palmyra, N. Y 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1301 | 
Ave Chicago 22, Ill 
Garlock Packing Co., Palmyra, N. Y 
Gits Bros. Mfg. Co., 1840 8S. Kilbourne 
Ave., Chicago 23, Ill 
Syntren Co., Homer City, Pa. 
U. S. Gasket Co., Camden 1, N. J. 


SELENIUM RECTIFIERS. See Rectifiers 
Metallic 


SEMI-CONDUCTORS 
tors, Ete 

Automatic Temperature Control Co., 5234 
Pulaski Ave., Philadelphia 44, Pa. 

General Electric Co., Apparatus Sales 
Div., 1 River Rd., Schenectady 5, N. Y 

General Electric Co., Electronics Div 
Electronics Park, Syracuse 1, N. Y 

International Rectifier Corp 1521 FE 
Grand Ave., El Segundo, Calif 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 11, N. Y 

Raytheon Manufacturing Co., Dept. 6120 
EM, Waltham 54, Mass 

Westinghouse Electric Corp., Electronic 
Tube Div., Box 284, Elmira, N. Y 


SERVOMECHANISMS (Controls, Syn- 
chrons, ete.) Also see Motors. 

Automatic Temperature Control Co., Inc 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Clifton Precision Products Co., Inc., Clif 
ton Heights, Pa. 

Diehl Mfg. Co., 1192 
Somerville, N. J. 

Doelcam Corp., Soldiers Field Rd., Bos 
ton 35, Mass 

Electric Regulator Corp., Dept. L, Nor 
walk, Conn. 

Ford Instrument Co., 
Ave., Long Island City 

Kearfott Co., Inc., 
ton, N. J 

Oster 
Wis 

Servo Corp. of America, New Hyde Park 
N. Y 

Servomechanisms, Inc., 500 Franklin Ave 
Garden City, L. I, N. ¥ 

Transicoil Corp., 1346 Surburban Stati 
Bldg., Philadelphia 3, Pa. 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J 


SHEAVES. See Drives, Belt 


SHEET METAL FABRICATORS 

Alden Products Co., 125 N. Main, Br 
ton 64, Mass 

Artisan Metal Works Co., 
Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave., N.W 
Grand Rapids 2, Mich 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis 

Hoffman Engineering Corp., Dept. EM-2 
Anoka, Minn. (Terminal and Pull Boxe 


Cuyler Ave 


(Diodes, Transis 


Finderne Ave 


31-10 
yn. € 
1378 Main Ave., Clif 
(UY) (Servo) 
Manufacturing Co., Racine 


Thompson 


John, 


11420 Madis 


Industrial Equipment Co., 210 Indiar 
Minster, Ohio 

Industrial Systems Co., Matawan, N. J 

Kirk & Blum Manufacturing Co., 31 


Forrer, Cincinnati 9, Ohio 





MANUFACTURIN( 


hot off, te guildlle/ 
ILSCO’S 


7 SIZES 1000 MCM - FUSE CLIPS MANY SIZES AND TYPES 


CATALOG 


3 SIZES 600 MCM - 


CAN NEUTRAL 60, 100 & 200 AMPS. 


WRITE TODAY for your personal 
80- page colorfully illustrated copy. 


ILSCOMERZERMARIEMONT AVE., CINCINNATI 27, OHIO 


TERMINAL BLOCKS 


NEED A COMPLEX 
INSULATOR? 


eveleting 
problem! 


AUTOMATIC 


EYELET ATTACHING 
MACHINERY 


Whatever the size and the 
materials there’s an Edward 
Segal precision-built ma- 
chine to do a cost reducing, 
time saving job on your 


Model NR 

Bench Type (illustrated) 

Stroke 234”. Depth of throat (end 
ram to frame) 7%". Adjustable 
horn provides ample space for 
special feeds, fixtures and index- 
ing mechanisms. 

Model XNR same as above for 


hand-feed staking operations, 11/2 
& 2 ton capacity. 


eyeleting assembly . . . For 
single or multiple settings. 
Interchangeable raceways, 
rams and tool holders give 
these machines amazing 
versatility. In constant use 
in hundreds of plants in 
all fields. 


Submit your specs to us 
for analysis without obli- 
gation, and write for our 
interesting booklet loaded 
with eyelet setting data — 
Bulletin M-62. 


If you have an insulator design that looks like 
a Chinese puzzle, Universal can produce it for 
you in porcelain . . . with every detail meeting 
your exact specifications, every piece held to 
close tolerance and uniform body density. 


Universal Porcelain combines high dielectric 
and physical strength . . . insulators are un- 
affected by hot arcing and thermal shock; 
resistant to temperatures, chemicals, moisture, 
fumes. Intricate or simple, long run or short, 
specify economical long-lifed Universal 
Porcelain Insulators on your next job. 


EDWARD SEGAL « 72 SPRING STREET « NEW YORK 12, N. Y. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


EDWARD SEGAL EYELET ATTACHING MACHINERY SANDUSKY, OHIO 
SPECIAL HOPPERS AND FEEDING DEVICES 


CN: (RANA 
JANUARY 1955 305 
































































































































































































































































































































































































































KURMAN ELECTRIC CO., INC. 
Quality Relays Since 1928 
35-18 37th St., Long Island City 1, N. Y. 






































QUALITY-CERVICE-PRICE 


Vou get all thee when you Apecily 


AKRON PORCELAIN 

















































































































































































































A modern plant with years of engineering 
know-how to meet your individual requirements. 
Send us your blue prints and specifications. 


AKRON PORCELAIN CO. 


2725 CORY AVENUE AKRON 14, OHIO 
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Syaen Metal Products Co., Ine., Alpha. 

N. d 

Overly-Hautz Co., 11500 Madison Ave. 
Cleveland 2, Ohio 


SUESTS ELECTRICAL. See Steel, Elec- 
trica 






SHIELDING, ELECTRONIC 
Metal Textile Corp., 649 E. First, Roselle 


N. J. (Knitted Metallic Strips, Gaskets 
etc.) 
SHOCK ABSORBERS, AIR-OIL 
Cleveland Pneumatic Tool Co., Dept 
H-104, 3781 E. 77th, Cleveland 5, Ohio 
SIGNAL DEVICES ° 


Crouse-Hinds Co., 
Pyle-National Co 

Chicago 51, Ill 
Signal Engineering & 


Syracuse 1, N. Y¥ 
1388 N. Kostner Ave 


Mfg Co 





Branchport Ave., Long Branch, N. J 
SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator 
SILICONES 
Continental-Diamond Fibre Co. Newark 
13, Del 
Dow Corning Corp., Dept. AEI-24, Mid 
land, Mich 
Garlock Packing Co., Palmyra, N. Y 
General Electric Co., Chemical Div., 1 
Plastics Ave Pittsfield, Mass 
Insulation and Wires, Inc., 3435 Chouteau 
Ave St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 
Natvar Corp 207 Randolph Ave., Wood 
bridge, N. J 
Taylor Fibre Co., Norristown, Pa 
SILVER and SILVER ALLOYS. See also 
Contacts and Contact Points 
For Solder, see Brazing Alloys, Silver. 


Baker & Co., Inc., 113 Astor, Newark 5, 
J 


N 

Brainin Co., C. &3., 318 Washington, Mt 
Vernon, N. Y 

Fansteel Metallurgical 
cago, Ill 

General Plate Div., 
Corp 11 Forest, Attleboro 

Graphite Metallizing Corp., 
han Ave., Yonkers 3 
Handy & Harman, 82 
38, N. ¥ 
Makepeace Co., D. E., 
& Wire Co., 
Mallory & Co., 
6, Ind 
Ney Co., J 


Conn, 


SLEEVE BEARINGS. 
Bushings 


Corp., North Chi- 


Metals and Control 
Mass 
1059 Nepper- 
N. Y. 
Fulton, New York 
Div 
Attleboro, 
Inc., P. 


of Union Plate 
Mass 
R., 


Elm 


Indianapolis 


M., 371 Hartford 1, 


See Bearings and 


SLEEVING and TAPE, ASBESTOS 
Garlock Packing Co., Palymyra, N. Y 


Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louls 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl 

Johns-Manville, Box 60, New York 16, 
ee 

Raybestos-Manhattan, Inc Asbestos Tex 
tile Div Manheim, Pa 


SLEEVING SATURATED. See Tubing & 
Sleeving, Braided Fabric 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 
SLIP RINGS. See Rings, Collector. 
SLOT INSULATION. See Fabric 


ing; Mica, Paper, 
Sleeving, Braided 


Insulat- 
Insulating; Tubing & 
Fabric. 


SLOTTERS, MICA. See Commutator Saws 


and Slotters 
SOCKETS and ADAPTERS, RADIO. See 
Plugs atid Receptacles 





SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill 


Dialight Corp., 42-60 Stewart Ave., Brook- 
7, N. ¥ 


lyn 37 " 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ill 

General Electric Co., Construction Mate- 
rials Div sridgeport 2, Conr 

Joy Manufacturing Co., Henry V. Oliver 
Bidg., Pittsburgh 22, Pa 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y 

Riverside Manufacturing and_ Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. 

[ S. Gasket Co., Camden 1, N. J 


SOCKETS, FLUORESCENT. See Fluores 
cent Lamp Auxiliaries 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Ill 

Mycalex Corp. of America, 116 Clifton 
3ivd., Clifton, N. J 

U. S. Gasket Co., Camden 1, N. J 


To communicate with any ma 


SOCKET SCREW KEYS and 


WRENCHES 


Bristol Co., Waterbury 20, Conn 
Standard Pressed Steel Co., Jenkintowr 
Pa 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


Chase Brass & Copper Co., Waterbury 
Conn 

Essex Wire Corp., Fort Wayne 6, Ind 

General Electric Co., Chemical Div., 
Plastics Ave., Pittsfield, Mass 

Handy & Harman, 82 Fulton, New Y 
38, N. Y¥ 

Insulation and Wires, Inc., 
ney Ave., Ft. Wayne 6, 

Kester Solder Co., 
Chicago 39, Ill 

National Lead Co., 111 
York 6. N. Y 


1534 I Sw 
Ind 
4209 Wrightwood A 


Broadway 


SOLDERING EQUIPMENT 


(Irons, Machines, etc.) 
General Electric Co., Apparatus S 
Div., Schenectady 5, N. Y 


Ideal Industries, Inc., 1008 Park A 
Sycamore, Ill 
Vulcan Electric Co., Mass 
SOLDERLESS CONNECTORS. See ( 


nectors, Wires and Cable. 


Danvers 2, 


SOLDER PRE-FORMS. Also see Bra 


Alloys, Silver 

Alpha Metals, Inc., 64 Water, Jersey C 
4,N. J 

Handy & Harman, 82 Fulton, New Y 
38, N. Y¥ 


Kester Solder Co., 
Chicago 39, Il. 


4209 Wrightwood Ave 


SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Al 
Alpha Metals, Inc., 64 Waters, Jersey Ci 
N. J. 
Federated Metals Div 





v 





American Smelting 
and Refining Co., 120 Broadway, New 
York 5, N. Y 

Kester Solder Co., 4209 Wrightwood Av 
Chicago 39, Ill 

National Lead Co 111 Broadway, New 
York 6, N. Y 

SOLENOIDS 

Allen Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, II. 

Automatic Switch Co., 393 Lakeside Ave 
Orange, N. J. 

Cannon Electric Development Co Dept 
500, 3209 Humboldt, Los Angeles 31 
Calif 

Comar Electric Co., 3349 W. Addison 
Chicago 18, Til 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Detroit Coil Co., 2435 Hilton Rd., De 
troit 20, Mich 

Five Star Co., Plants Place, Plantsville 
Conn 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. ¥ 

Guardian Electric, 1627-A W Walnut 
Chicago 12, Ill 
Leach Relay Co., Div. of Leach Corp 
5915 Avalon Blvd., Los Angeles 3, Calif 
Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 
Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

National Acme Co., 176 E. 13lst, Cleve 
land 8, Ohio 
PSP Engineering Co., 8420 Otis, South 
Gate, Calif 
Phillips Control Corp., Sub. of Thor 
Corp., 59 W. Washington, Joliet, I 
R-B-M Div., Essex Wire Corp., Logans 
port, Ind. 

Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Ill. 

Struthers-Dunn, Inc,, Lamb’s Rd., Pitr 
West Coast Electrical Mfg. Corp., W 
116th Place, AC Div. 105, Los Angeles 


3. Calif. 
Westinghouse Electric Corp 
ter, Ridg. No. 3, 401 
Pittsburgh 22, Pa 


Liberty A 








Gateway C 


SPEED INDICATORS. See Tachometer 
SPEED REDUCERS and DRIVES 
For Motorized Units, See Motors 


Airborne Accessories Corp., 1414 Ches 
Ave., Hillside 5, N. J. (Right-Ar 
Power Take-Off) 

Allis-Chalmers, Milwaukee 1, Wi 

Dynamatic Div. of Eaton Mfg. Co., K 
osha, Wis 

Fairchild Engine and Airplane C 
Speed Control Div., Wickliffe, Ohi 

Ferguson Machine & Tool Co., Inc., BR 
Gear Div., P.O. Box 191, St. Louis 
Mo 

General Electric Co., Apparatus §& 
Div Schenectady 5. N. Y. 

Reeves Pulley Co., Columbus, Ind 

Winsmith, Inc., 18 Eaton, Springv 


m & 


SPRINGS, COIL and FLAT 
American Steel & Wire Div., U. 8. § 


Corp., Rockefeller Bldg., Cleveland 
Ohio 
Associated Spring Corp., Bristol, Con: 
Barnes Co., Wallace, Div. Asso 
Spring Corp., Bristol, Conn 
Barnes-Gibson-Raymond, Div. Ass¢ 
Spring Corp., 40300 Plymouth 


Plymouth, Mich. 


nufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 219 
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SIMPLEX 


WIRE anocurrens 


e Clean Cutting 




























e Precision Stripping 
e Fast Working 
e Easy Operating 





AGASTAT. <~ 


"iit 


Compact... Dust-Proof : 


TIME DELAY RELAYS 
solenoid actuated— pneumatically timed 


Introduces time delays into a-c or d-c circuits. Easily 
adjusted to provide delays ranging from 0.1 second to 
five or more minutes. 

The AGASTAT is small, light, and operates in any 
position. Dust-proof timing chamber assures long oper- 
ating life with a minimum of maintenance 





e Low Cost e Rapid Setup 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables 1” maximum diameter, in one easy operation. Send 
sample wires and have your stripping problems engineered by Wenco. 


ASK FOR YOUR COPY OF NEW BULLETIN 


WENCO MANUFACTURING CO. 


STPLEX WERE STRIPPERS. AND CUI 
TOOLS * DIES .* STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 





Elastic Stop Nut Corporation 
of America 


| AE 1027 Newark Avenue, Elizabeth, New Jersey 
Dept. A 15-121 

































a high grade board for 
electrical insulation 
Possessing high tensile 
and dielectric Strength 
Used in a large variety 
of Punchings ang other 
insulating applications. 


he ETesuel Music 





DENSITE 


an extremely hard and 


Asad DOO E! tough board of superior 


Fibre Borba quality. Used by many 


leading manufacturers 
of electrical equipment 


FOR ELECTRICAL to replace the more ex- 
INSULATION pensive types of insulat- 


ing materials. 


Prominent record player man- _ 
ufacturers sell “top perform- 4 
ance,” and get it by specifying 
Hartford thrust retainers with 
top quality Hartford precision pp 
chrome alloy steel balls. Posi- 

tive spread of balls prevents 
cocking of shaft, insures pre- 

cise “high fidelity’ motion. 

Has low starting torque and 
minimum friction. Ready- 















made for quick assembly. seine PULP PRODUCTS DEPARTMENT 
HARTFORD STEEL BALL COMPANY, INC. Le WEST PH eae ee 
HARTFORD CONNECTICUT 230 Park Avenue, New York 17,N.Y. 35 £. Wacker Drive, Chicago 1, III 
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Called “TOPS” 


anes 


STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 














By Every User! 















































*% TOP PERFORMERS 
* TOP QUALITY 
*% TOP WORKMANSHIP 


at LOW COST TO YOU! 


es 


Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design. 





Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances. 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 


429 East 164th Street, New York 56, N.Y 




















% SOLENOID OPERATED 
%& FINE SILVER CONTACTS 
% SIMPLIFIED WIRING 
This ZENITH contactor is 
built to withstand the severe 


service demanded by loads 
based on Type-C lamps. 




































































It is designed on the straight- 
line principle, with the sole- 
noid being connected directly 
to the contact bar. 


























The advantage of this method 
of construction is its easy ac- 
cess to any part for quick 
inspection or service, without 
disturbing other parts. 









































Models: Size 1—25 amps. Size 
2—50 amps. 

















Either size can be supplied in 
any number of poles. 

















SEND FOR FREE CATALOG 








TYPE SC 33 





This big, illustrated catalog 
contains all the newest items in automatic control equipment 
made by Zenith! Write now for your Copy! 


ZENITH ELECTRIC Co. 


152 West Walton Street Chicago 10, 
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Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, Ill. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

Gibson Co., William D., Div. 
Spring Corp., 1800 
Chicago 24, IIL. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIL 

Ohio Div., Associated Spring Corp., 
E. lst, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 


Associated 
Clybourn Ave., 


1712 


STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades. 


STAMPINGS, METAL 


Alden Products Co., 125 N. Main, Brock 
ton 64, Mass 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Pymouth Rd., 


Plymouth, Mich. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Dayton Rogers Mfg. Co., 
Minn 

Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, IIL. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio 

Erie Resistor Corp., Electronics Div.. 
Erie, Pa. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 


Minneapolis 7, 


Garrett Co., Inc., George K., Philadelphia 
34, Pa 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 1, Wis. 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., 
Chicago 4, Ill. 

Heyman Mfg. Co., Kenilworth 1, N. J 


Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9. Ohio 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Dl 

Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 24, Ill 

Mohawk Mfg. Co., Middletown, Conn. 


(Threaded) 


Ohio Div, Associated Spring Corp., 1712 
East First, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa 

Revere Copper & Brass, Inc., 230 Park 
Ave.. New York 17, N. Y 

Shakeproof, Div Illinois Tool Works, 
2501 Keller Ave., Chicago 39, Ill 

United-Carr Fastener Corp., Cambridge 
42, Mass 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill 

Winzeler Mfg. & Tool Co 1716 West 


Arcade PI., Chicago 12, Ill 
Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis 


STAMPING, NON-METALLIC 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis. Minn 

Richardson Co., 2799 Lake, Melrose Park, 
Til. 

Stahlin Brothers Fibre Works, Inc., Dept. 
E. Belding, Mich 

STARTERS, FLUORESCENT. See Fluo- 
rescent Lamp Auxiliaries. 

STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 

STEATITE. See Ceramics 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (Cc) 
Coated (D) 
Sheets and Strips (s) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 


(See also Steel, Electrical) 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Bidg., Pittsburgh 22, Pa. (NS) 


American Steel & Wire Div., U. 8S 
Steel Corp., Rockefeller Bldg., Cleve- 
land 13, Ohio 

Barnes Co., Wallace, Div Associated 
Spring Corp., Bristol, Conn. (S-CO) 
(Spring) 

Cold Metal Products Co., Youngstown 1, 
Ohio (ACDNOS) 

Columbia-Geneva Steel Div., U. S. Steel 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W 


Oliver Bldg., Pittsburgh 30, Pa. 


(ABCNS) 
Eaton Mfg Co., Reliance Div., 50 
Charles Ave., 8. E., Massillon, Ohio 


National Tube Co., Pittsburgh, Pa. 

Newport Steel Corp., Newport, Ky. 
(ADES) 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (T) 

Ryerson & Son, Inc., Joseph T., Chicago, 
Tl. (ABCDENST) 

Tennessee Coal & Iron Div., U. 
Corp.. Fairfield, Ala 

U. 8. Steel Corp., 525 William Penn PI., 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


S. Steel 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., 
Oliver Building, 

Newport Steel Corp., 
(Silicone) 

U. 8. Steel Corp., 525 William Penn Pi 


Henry W 
Pittsburgh 22, Pa. 
Newport, Ky. 


Pittsburgh 30, Pa. (B-AC) 
STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief 


STRIPPERS, WIRE 


Artos Engineering Co., 
waukee 46, Wis. 


2741 S. 28th, Mil 


Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. 
Wenco Mfg., 1136 West Hubbard, Chi 


cago 22, Ill. 
Wire Stripper Co., 
East Cleveland 12, 


1729 
Ohio 


Eastham Ave 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal 


STRIPS, BLOCKS 
TERMINAL 


and BOARDS. 


Aircraft-Marine Products In 2100 Pax 
ton, Harrisburg, Pa 

Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass 

Buchanan Electrical Products Corp., 2% 
Rte. 22, Hillside, N. J. 

Burndy Engineering Co., Inc., Norwalk 
Conn 


Cambridge Thermionic Corp., 453 Concord 
Ave Cambridge 38, Mass 

Federal Telephone and Radio 
Kingsland Rd., Clifton, N. J 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, Ill 

Mycalex Corp. of America, 116 
Blvd., Clifton, N. J 

Riverside Manufacturing 


Corp., 199 


Cliftor 


and Electrica 


Supply Co., 10227 Michigan Ave., Dear 
born, Mich 

Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Ill 

Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1, N. J 

U. S. Gasket Co., Camden 1, N. J 

SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Limit (Rotary Cam & 

Gear) (Ww) 
Magnetic (C) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 

Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle, Slide, Rotary (P) 
Remote Control (R) 
Selector (Rotary Tap) (s) 
Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (Vv) 

See also Circuit Breakers, Push Buttor 
Stations; Controllers Motor; Relays 
Timers 

Acro Manufacturing Co., Columbus 16 


Ohio (B 


Adams & Westlake Co., Elkhart, Ind 

Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis. (ACEFJPR) 

Allied Control C< Inc., 2 East End Ave 


New York 21, N. ¥. (CDGHR 
Allis-Chalmers, Milwaukee 1, Wis 
American General Thermostat Corp., 2064 

Bronx, New York 60, N , 
Arrow-Hart & Hegeman Electric Co., 107 

Hawthorn, Hartford 6, Conn. 

(ACDHKMPRT) 

Automatic Electric Mfg. Co., 60 State 

Mankato, Minn. (GR) 

Automatic Electric Sales Corp 1033 W 


Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 393 Lakeside Ave 
Orange, N. J. (CHR) 
Automatic Temperature Control Co., Inc 
5234 Pulaski Ave., Philadelphia 44, Pa 
(ADEGIRW) 


Bristol Co., Waterbury 20, Conn. (ADEF 
GJIPRS) 

Capitol Machine Co., 36 Balmforth Ave 
Danbury. Conn. (NP) 

Clare & Co.. C. P. 3101 W. Pratt Blvd. 
Chicago 45, Il 

Comar Electric Co 3349 W. Addison 
Chicago 18, Ill. (N) 

Control Products. Inc., 306 Sussex, Har 
rison, N. J. (B) 

Cramer Co., Inc R. W., Box 8, Center 
brook. Conn. (G) 

Crouse-Hinds Co., Syracuse 1, N. Y 
(DPSV) 

Cutler-Hammer, Inc 1264 St. Paul Ave 
Milwaukee 1, Wis. (EGLPW) 

Daven Co., 176 Central Ave., Newark 4 
N. J 

Durakool, Inc., Elkhart, Ind. (D) 

Eagle Signal Corp., 202 20th, Moline 1 
Ill. (G 

Edison, Ine., Thomas A.. Instrument Div 
Dept. 53. West Orange, N. J. 

Electro-Snap Switch and Mfg. Co., 4224 
W. Lake. Chicago 24, Ill. (B) 

Fasco Industries, Inc.. 100 Augusta, Ro 
hester 2. N. Y¥. (EJO) 


Federal Telephone and Radio Corp 199 
Kingsland Rd.. Clifton, N. J. (NS) 
Fenwal, Inc., 112 Pleasant. Ashland, Mass 
Ferrod Mfg. Ce A Sub. of Ferro Corp 

605 N. River, Batavia, Ill. (M) 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 219 
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8 
Try this | WE ARE FABRICATORS OF 


‘| ELECTRIC CONTROL PANELS 
On Your AND CABINETS 


recorder! 


Model 745 
412" Semi-Flash 


Famous names choose 

Burlington for consistent 

quality and prompt service. 

Burlington offers the widest range 

of VU meters—from 11%" to 

4'2” in a variety of case 

materials and styles including 

bakelite, metal, hermetically 

sealed and seale -dized. ° 2 i 
oo woe —. a Send us your specifications for an estimate—no 
siti yp ee obligation of course. Write Dept. EM 


of every description. “If you 
WRITE FOR CATALOGUE NT = don’t see it —ask for it?’ — 


Shows cases, ranges, prices 





OL LEILA a SY S1CMS8 


H COMPANY 


Q Matawan, New Jersey 
BURLINGTON INSTRUMENT COMPANY 


125 N. Third St., Burlington, lowa 


CUSTOM BUILT TO SPECIFICATION 


AS you want them — WHEN you want them 


SPURS & a . ; 
PINIONS Specialists in manufacture of Fine Pitch Gears 


HELICALS to close tolerances . . . from ordinary commercial 
onan grades to the most exacting aircraft spec:fications. 
Nylon gears with teeth molded or cut. Also gears 


made from stampings, with teeth stamped or cut. 


COPACO Send blueprints for proposals and/or engineering 
; : 5 collaboration. No obligation to you. 
oboithucak insubaling pap SPLINE FRANKE GEAR WORKS, INC. 


Meets all Class A requirements 1922 W. COLUMBIA AVE., CHICAGO 26, ILL. 
Dielectric strength — 300 volts per mil 

Tensile strength 13,000 Ibs./sq. in. 

Density: 1.30-1.35 Representatives everywhere 


Thicknesses from .005 to .030” 
100% rag stock paper 


No sizing or fillers used 

“Glazed roll” finish — others available 

Can be combined with other materials an 
Available in rolls, sheets or coils 

Write for literature and free sample 


COTTRELL PAPER COMPANY, INC. 
88 Purchase St., Fall River, Mass. 


@eeeoeeevene028e? 
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electromechanical 


ENGINEERS 


for research in and 
development of electro- 
mechanical radar and 


computing equipment, 


i 
i 
{ 
{ 
{ 
{ 
{ 
i 
{ 
i 
{ 

{ 

THE MOST ADVANCED DEVELOPMENTS IN ELEC: 
{ TRONICS ARE BEING MADE IN THE SPHERE OF 
{ 

i AIRBORNE RADAR AND ALLIED FIRE CONTROL 
SYSTEMS BECAUSE OF MILITARY EMPHASIS. 
{ FURTHER APPLICATIONS OF ELECTROMECHAN- 
i 

i ICAL TECHNIQUES IN THESE FIELDS ARE 
CREATING NEW OPENINGS IN THE RADAR DIVI- 
! SION OF HUGHES RESEARCH AND DEVELOP- 
{ MENT LABORATORIES 

i 

{ 

: ‘ers who have de “d ‘nuit | 
: Engineers who have demonstrated ingenuity anc 
inventive ability will find interest in the areas of 
! work that call for devising reliable, maintainable, 
manufacturable designs for precision equipment 
{ ; : : 

{ developed in the Hughes Radar Division. 

‘ 

i Equipment includes mechanical, electronic and 
' microwave devices and systems to be manutac- 
{ 

| 

| 

| 

i 

| 

| 

| 

| 

1 

| 

{ 

! 

| 

| 


tured in quantity. The equipment designs require 





use of such advanced techniques as subminiaturi- 
zation, unitized “plug-in” construction, with em- 
phasis on design for volume production. Knowl- 
edge of electronic components, materials, finishes 


and military specifications is useful. 
































ENGINEERS exeeriencen in 


THE FIELD OF ELECTROMECHANICAL DESIGN 
FOR PRODUCTION, OR THOSE INTERESTED IN 
ENTERING THIS ORBIT. WILL FIND OUTLETS 
FOR THEIR ABILITIES AND IMAGINATION IN 













































































| 
{ THESE ACTIVE AREAS. 














__._ Scientific and Engineering Staff 
































HUGHES 
































RESEARCH AND DEVELOPMENT LABORATORIES 























Culver City, Los Angeles County, California 




































































Furnas Electric Co., 
Ill. (ABCEFLO) 

G-V Controls Inc., 8 Hollywood 
East Orange, N. J. (FG 

Gemco Electric Co., 25681 W. 8 Mile Rd., 
Detroit 19, Mich. (W) 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (ABCDEFGHJK 
MNOPRSTUV) 

Guardian Electric, 1627-A W. 
Chicago 12, Ill. (CFGHN 
Haydon Mfg. Co., Inc., 2536 Elm, Tor- 

rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Tren 
ton, N. J. (O) 

Hetherington, Inc., Sharon Hil, Pa. (P) 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa 


1024 McKee, Batavia, 


Plaza, 


Walnut, 


Kellogg Switchboard and Supply Co., 79 
W. Monroe. Chicago 3. Tl 

Kon Porcelain Co., Knoxville 1, Tenn, 

Leach Relay Co Div. of Leach Corp., 


9915 Avalon Blvd., Los Angeles 3, Calif. 
Leland, Inc., G. H., 123 Webster, Dayton 


2. Ohio 

Mallory & Co.. Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Appliance Mfg. Co Bridge & 


Ontario, Racine, Wis. (KP) 
Mechanical Industries Production Co., 217 
Ash. Akron 3, Ohio 
Mercoid Corp 4227 W 
Chicago 41 Til 
Micro-Switch Div 
Regulator Co 
(BDFLOPS) 
National Acme Co.. 176 E. 181st, Cleve- 
land 8, Ohio (BP) 
— Mfg. Co., 3613 Howard, Skokie 
(Ss 


Belmont 
(ABCDEFJ) 
Minneapolis-Honeywell 

Freeport, Il 


Ave., 


Pass & Seymour Inc., Solvay Station 
Syracuse 9, N. Y 
Pyle-National Co., 1388 N. Kostner Ave., 


Chicago 51, Ill. (P) 
R-B-M Div., Essex Wire Corp., Logans- 


port, Ind 

Rhodes, Inc.. M. H., Hartford, Conn. (G) 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. (PT) 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngswood, Pa 
(FM) 

Soreng Products Corp., 
Schiller Park, Il 


Spencer 


9551 Soreng Ave., 
(ABELPS) 
Thermostat Div. of Metals & 


Controls Corp 101 Forest, Attlebor 
Mass. (EF) 
Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys. Pa. (P 

Struthers-Dunr Inc., Lamb's Rd., Pit 
man. N. J 

Switchcraft, Inc.. 1328 N. Halsted, Chi- 
cago 22. Til. (N) 

Torq Engineered Products, In 
Ohio (V) 

Unimax Switch. Div. W. L. Maxson Corn 
460 W. 34th. New York 1, N. Y¥ D 

United Electric Controls Co., 93 School 
Watertown, Mass 





Bedford 


Ward Leonard Electric Co 34 Soutl 
Mount Vernon. N. Y (CGHOR 
Westinghouse Electric Corp Gateway 


Center, Bldg. No. 3. 401 Liberty Ave 
Pittsburgh 22. Pa. (ABCDFFGHLOPS 
Zenith Electric Co.. 152 W. Walton, Chi 
cago 10, Til HR 


SYNCHROS. Sex 


Servomechanisms 


TACHOMETERS 


Bristol Co.. Waterbury 20. Conr 

General Electric Co Apparatus Sales 
Div Schenectady 5, N. Y¥ 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore. Ill 


Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 19. Ohio 

Veeder- Root Inc Hartford 2. Conn 

Weston Electrical Instrument Corp 614 


Frelinghuysen Ave Newark 5. N. J 


TAGS, TERMINAL 


National Bard & Tag Co., Dept. 9-811 
Newport. Ky 

Natvar Corp 207 Randolph Ave Wood 
bridge, N. J 

TANTALUM 


Fansteel Metallurgical Corp., N. Chicage 
Til 
Mallory & Co., Inc., P. R 
Ind 


Indianapolis ¢ 


TAPE, ADHESIVE and COIL 


FASTENING 

Armstrong Cork Co., 7001 Ingers Lat 
caster, Pa 

Insulation and Wires, Inc 3435 Cl 
teau Ave St. Louis 3, M« 


Insulation Manufacturers Corp 565 W 
Washington Blvd Chicago 6. Til 
Minnesota Mining & Mfg. Co., St. Paul 
t Minr 


Permacel Tape Corp New Brunswick 
N. J 

Van Cleef Bros Inc., 7800 Woodlawn 
Ave Chicago 19, Nl 

TAPE, INSULATING. See Fabrics, Ir 


sulating; Sleeving and Tape Asbestos 
Tape Friction and Splice: Tape and 


Sheeting 


TAPE, FRICTION and SPLICE 


& Sons, Inc Randolph, Mass 
Insulation and Wires, Inc 3435 Chou 
teau Ave., St. Louis 3, Mo. 


Chase 







To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 219 


ELECTRICAL 





Insulation Manufacturers Corp., 565 \ 
Washington Blvd., Chicago 6. Ill 
Irvington Varnish & Insulator Div 
Minnesota Mining & Manufacturing Cy 
9 Argyle Terrace, Irvington 11, N. J 

Johns-Manville, Box 60, New York 
ee 

Minnesota Mining & Mfg. C« St. Pa 
6, Minn 


I S. Kubber C Rockefeller Cente 
New York 20. N. ¥ 
Van Cleef Bros 7800 Woodlawn Ave 


Chicago 19, Ill 


TAPE, MICA. See Mica 

TAPE and SHEETING, SYNTHET! 
RESIN 

Chase & Sons, In Randolph, Mass 

Continental-Diamond Fibre Co., Newar 
13. Del 


du Pont de Nemours & Co Ine FI 
Plastics Dept., Wilmington 98, Del. 

Insulation and Wires, In¢ 3435 Che 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd Chicago 6, Ill. 

Irvington Varnish & Insulator, Div 
Minnesota Mining & Manufacturing C 
9 Argyle Terrace, Irvington 11, N 

Natvar Corp., 207 Randolph Ave., Wo 
bridge, N. J 

New Jersey Wood Finishing Co., Electrica 
Insulation Dept., Woodbridge, N. J 

Raybestos-Manhattan Ine Asbestos Tex 
tile Div., Manheim, Pa. 

U. S. Gasket Co., Camdeni1, N. J 

TAPE, MAGNETIC RECORDING 
See Magneti Recorder Components 


TAPES, MEASURING 


Keuffel & Esser C Hoboken, N. J 


TELEPHONES 


Crouse-Hinds Co.. Syracuse 1, NY 
Kellogg Switchboard and Supply ¢ 
W. Monroe. Chicago 3, Ill 
National Pneumatic Co., Inc. and Holtzer 
Cabot Divs 125 Amory, Bostor 
Mass 


TEMPERATURE CONTROLS 
See Control Pressure 
Relays Switches 
Thermostats 


and Temperature 
Thermometers 


TENSIOMETERS 
Tensitron, In Harvar Ma 
TERMINAL BLOCKS. See Strips 
TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS. See 


Test 


Chambers 


TESTING 


ments. Als¢ 


INSTRUMENTS. See Instru 
Tools, Portable 


THERMAL SWITCHES. See Switches 


THERMISTORS 

Carboloy Dept f General Electric (« 
11109 E. 8 Mile Road, Detroit 32 
Mict 

Victory Engineering Corp Springfie 


Rd., Union, N. J 


THERMOCOUPLES 
Assembly Products, Inc On 
Baker & Co., In 113 Ast 
N. J 
Bristol Co. 


sterland, Ohi 
wr, Newark 








Watrbury 20, Conn 

General Blectrie Apparatus Sales Div 
Schenectady 5, N. ¥. 

Hoskins Mfg. Ce 444 
troit 8. Mich 

Rockbestos Products Corp., New Haven 4 


5 Lawton Ave., D 








Contr 
Thermo Electric Co 109 Fifth, Saddle 
River Township, Rochelle Park P 
N. J. 
Westinghouse Blectri Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, Pa : 
Weston Electrical Instrument Corp 614 
Frelinghuysen Ave., Newark 5. N. J 


Wheelco Instruments Div Barber-Colmar 
Cc 1403 Rock. Rockford, I 

THERMOMETERS 

Assembly Products. Inc.. Chesterland, Ohi 

Bristol Co., Waterbury 20, Conn 


Edison, Inc., Thomas A. Instrument Div 
Dept. 53, West Orange. N. J 

TAGliabue Instruments Div., Weston Ele 
trical Instruments Corp 614 Freling 
huysen Ave., Newark 5, N. J 

Weston Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J 
Wheelco Instruments Div., Barber-Colma 
Co., 1403 Rock, Rockford, Ill 


THERMOPLASTIC WIRE. See Wire @ 


Cable. Insulated 


THERMOSTATIC BIMETALS 

Baker & Co., Inc., 113 Astor 
N. J 

Brainin Co., C. 8&., 
Vernon. N. Y 

Bristol Co., 153 Bristol Rd., 
20, Conn 

Chace Co., W. M., 
troit 9. Mict 

General Plate Div., 

Corp 41 Forest 


Newark 
318 Washington, M 
Waterbur 
1608 Beard Ave., D 


Metals and Contr 
Attleboro, Mass 





MANUFACTURINE 






































DAVEN bus Buit 


Great REPUTATION. 





TT 
te a 
ae 


and hundreds of other 
standard units Me heii bo dC 
for quick delivery. DAVEN can 
also effect quick changes from 
standard units to special 
switches by using components 
at hand. That's why when you 
specify DAVEN you are assured 
of immediate attention to your 
CMe ORM Me Mae oe 
data 


“DAVEN: 


176 Central Ave. 
" Newark 4, N. J. 








Don’t drop that screw! 
Sl 


Sizes to 
handle 

from *0 
to #14” 
screws 


THE H.J.J. CO. 
268 Marlow Drive 
OAKLAND 5, CALIF. 


Hold it with an H.J.J. 
Screw- holding Driver 









gv tae e eee eee 


$043: ee 


Sr we 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for - 
plying right at bench: 
metal surface ready for 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 













Write for sample 

on company letterhead 
THE DYKEM COMPANY 
2303F North 11th St. « St. Lovis 6, Mo. 
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Its Been a 
Hard Pull! 


Yes, it’s been a hard pull but it looks like we’ll fi- 
nally make it over the hump. When we asked for 
your cords and cord set business we had no idea of 
the carloads of orders you would send our way. 
All the facilities of Cords, Ltd. were swamped. But 
by really pouring the coal on...working nights and 
Sundays...we have supplied all our customers with 
enough cords to meet all production schedules. No 
customer of Cords, large or small, has had to shut 
down a minute because of us. Now we are rapidly 
getting things under control. In the meantime all 

your inquiries will receive immediate 





a. attention and Cords will soon be able 
to make deliveries in full right on time. 
| L CORDS LIMITED 

| CORD SETS DIVISION ESSEX WIRE CORPORATION 
cil ites 


121 DODGE STREET, DEKALB, ILLINOIS 


save me money 
on quality 
wing nuts ? 








Widest selection of stock sizes 
in two _ series, Junior and 
Senior, to fit all cost and 
application requirements 





die cast 


WING NUTS 


meet every need! 





With exclusive GR¢ Finger 
Grip recessed wings! Die cast 
of non-ferrous, rustproof, cor 
rosion-resistant zinc alloy, GR¢ 
Wing Nuts are uniformly free 
of rough edges and impertec 
tions have 








accurate ciean 
threads Plain bright finish 
withstands normal usage all 
commercial finishes available 


ALL GRC FASTENINGS 
are die cast for low cost! 
e@e CAP NUTS 

@e WING SCREWS 

e@e SMALL TUBULAR RIVETS 


Quick deliveries from stock! 


WRITE TODAY FOR 
SAMPLES, PRICES 
& BULLETIN 





et REPRODUCER se) Ue 


We 








Foremost Producer of Small Die Ca 
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149 Beechwood Ave., New Rochelle, N.Y., Phone NEw Rochelle 3-8600 






























































































































































































































































































































































































































































































































































































































Your product benefits 3 ways from 
the use of a DIALCO Pilot Light: 





Enhanced appearance: The glow of light and 
sparkle of a lens add colorful visual attraction. 
Greater safety: A timely warning flashed by a pilot 
light can prevent damage to equipment. 

Added service: Discs inserted behind lenses can be 


used to deliver specific messages, such as “FUEL 
LOW”, “EMPTY”, “GYRO”, “ON”, “OFF”, etc. 


Let the Dialco engineering department assist you in 
selecting the right lamp and the most suitable pilot 


light for your particular needs. 


Dialco offers the complete line of pilot lights, from 


sub-miniature types to giant units with 12” lenses. 


Every assembly is available complete with lamp. 
SAMPLES ON REQUEST AT ONCE — NO CHARGE 


Illustrations are approx. 44% actual 
size... (A) No. 8-1930-111 sub- 
light ...(B) No. 
521308-991, with multivue cap . 

(C) No. 922210-111, dimmer type... 
(D) No. 47901 with light shield cap. 


Write for Catalogues L-151, L-153, and L-154 







miniature pilot 


CORPORATION 


Foremost Manufacturer of Pilot Lights 


DIALIGHT 


60 STEWART AVE. © BROOKLYN 37, N.Y. © HYACINTH 7-7600 


The pick of the field- 


Alee 


RUBBER INSULATED 
METAL PARTS... 


clampsfand other rubber insulated 
metal parts these can ddd 
electrical “and sound insulation; 
corrosion and abrasiongresistanc 
to” cable, loom, ecteall wien, rod 
and pipe products. SZ 


You can improvefthe utility and 
durability of your prodbct bf re- 
questing expert ARco engineering 
counsel; sample rubber/insulations 
on your standard parts, and quan- 
tity estimates. These AARco services 
are yours without obligation. 





Valuable literature 
available—Write 
today! 





ANYTHING CAN BE COVERED 


312 




















PLANT AT 
BROOKLYN, N.Y. 


AUTOMOTIVE 
eA) eee 


Manufacturers * Designers * Engineers 





12574 BEECH RD. e DETROIT 28, MICH. 
ARco RUBBER PROCESSORS 


4033 Homestead Rd ® Houston, Texas 





WITH RUBBER BY. 


. ARco 







THERMOSTATS 


Acro Manufacturing Co., 
Ohio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Dept. M, 1403 Rock, 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thome: A. Instrument Div., 
Dept. 53, West Orange, N. J. 

Fenwal, Inc., 111 Pieasant, Ashiand, Mass. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5. N. Y. 

Mechanical Industries Products Co., 217 
Ash, Akron 3, Ohio 
Mercoid Corp., 237 W. 

Chicago 41, Ill 
Robertshaw Thermostat Div., Robertshaw 
Fulton Controls C¢ Youngswood, Pa 
Spencer Thermostat Div Metals & fon 
trols Corp., 101 Forest, Attleboro, Mass. 


Columbus 16, 


Belmont Ave., 


Stevens Mfg. Cx In Manstield Ohie 
Still-Man Co., 429-33 E. 164th, New York 
56, N. Y 


Therm-O-Disc, Ine., 127 
field. Ohio 

Torq Engineered Products, Inc., 
Ohio 

United Electric Controls Co., 93 School, 
Watertown, Mass 

Westinghouse Electric Corp., 
St Meadville, Pa 
Wheelco Instrument Div Barber-Colman 
Co., 1403 Rock, Roekford, Ill 


Crouse, Mans- 


Bedford, 


180 Mercer 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

Automatic Electric Mfg. Co., 
Mankato, Minn 

Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Cramer Co.. Inc., R. W sox 8, Center- 
brook, Conn 

Dimeo-Gray Co., 210 E 


60 State, 


Sixth, Dayton 2, 


Ohic 

Eagle Signal Corp., 202 20th, Moline 1, 
Ill 

General Electric Co., Apparatus Sales Div., 
Schenectady 5. N E 

Hansen Mfg. Co., Inc Princeton 3. Ind 

Haydon Co., A. W., 234 N. Elm, Water- 


bury 20. Conn 

Haydon Mfg. Co., Inc 
rington, Conn 

Industrial Timer Corp., 131 Ogden, New 
ark 5. N. J 

Mercoid Corp 4227 W 
Chicago 41, Ill 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park. Il 

Square [PD (r.. 4041 N. Richards, Milwau- 
kee 12, Wis 

Struthers-Dunn, Inc., 
man, N J 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y¥ 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa 

Zenith Electrie Co., 152 W. Walton, Chi- 
cago 10, Ill 


2536 Elm, Tor 


Be'mont Ave., 


Lamb's Rd., Pit- 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 


Sarber-Colman Co Dept. M. 1403 Rock 
Rockford, Ill. (Hardness Testing) 
Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Scruggs Co., Loyd, 1022-32 N. Sixth, St. 
Louis 1, Mo 

Ryerson & Son, Inc., 
Til 

Syntron Co., Homer City, Pa 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div United 
States Steel Corp., 208 S. La Salle, 
Chicago 4, Ill 

Utica Drop Forge & Tool Co., 
N. Y. (Welding Tool) 


Joseph T., Chicago, 


Utica 4, 


TRACING CLOTH, FILM and PAPER 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill 

Eastman Kodak Co., Rochester 4, N. Y¥ 

Keuffel & Esser Co., Hoboken, N. J 


TRANSDUCERS, PRESSURE 


Automatic Temperature Control Co., Ine., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.I., N.Y 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabi- 
nets, Sheet Metal. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux- 
iliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme Electric Corp 51 Water, Cuba, 
a, a 

Allis-Chalmers, Milwaukee 1, Wis 

Chicage Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, Ill. 

Comar Electric Co., 3349 W. Addison, Chi- 
eago 18, Ill. 

Dano Electric Co., 
Conn. 

Electran Mfg. Co., 1901 Clybourn Ave., 

Chicago 14, Ill. 


93 Main, Winsted, 


Federal Telephone and HKadio Corp. 199 
Kingsland Kd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 eir. 
field, Brooklyn (Ridgewood) 27, \ y 

General Electric Co., Apparatus Sales )iy 
Schenectady 5, N. Y 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Ill. 

Keystone Products Co., 904-6 23rd, tion 
City, N. J. 
Raytheon Mfg. Co., Equipment Sales Diy 
Dept. 6120-EM, Waltham 54, Mas 
Sola Electric Co., 4633 W. 16th, Chicago 
50, Tl 

Standard Transformer Co., Warren, Ot} 

Trenton Transformer Corp Box 568-E 
Trenton, N. J 

Westinghouse Electric Corp Gateway 
Center Bldg., No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp 614 
Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 


Acme Electric Corp 351 Water, ¢ 
Me Me 

Allis-Chalmers, Milwaukee 1, Wis 

Chicago Standard Transformer Corp iv 
of Essex Wire, 3501 W. Addison, Chi 
cago 18, Ill 

Comar Electric Co., 3349 W. Ad 
Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted 
Conn. 

Electran Mfg. Co., 1901 Clybourn Ave 
Chicago 14, Ill 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. ¥ 

General Electric Co., Apparatus Sales Diy 
Schenectady 5, N. Y 

General Transformer Co., 18240 Harwood 
Ave., Homewood, III. 

Hevi Duty Electric Co., 
Wisconsin 

Hindle Transformer Co., Inc., 40 Wood 
Church Rd., Flemington, N. J 

Jeffries Transformer Div., Leach Corg 
1710 E. 57th, Los Angeles 58, Calif 

Keystone Products Co., 904-6 23rd, Unior 
City, N. J 

Moloney Electric Co., 5390 Bircher Blvd 
St. Louis 20, Mo 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 
Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 
Sola Electric Co., 4633 W. 16, Chicago 50 
Il 

Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Standard Transformer Co., Warren, Ohio 

Trenton Transformer Corp Box 568-E 
Trenton, N. J 

United Transformer Co., 150 Varick, New 
York 18. N. ¥ 

Wagner Electrical Corp., 6454 Plymoutb 
Ave., St. Louis 14, Mo 

Westinghouse Electric Corp. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


Milwaukee 


TRANSFORMERS, RADIO CIRCUIT 

Acme Electric Corp., 351 Water, ¢ 
_— 

Chicago Standard Transformer Corp., Di 
of Essex Wire, 3501 W. Addison, Chi 
cago 18, Ill 

Comar Electric Co., 
Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted, 
Conn 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Epco Products, Inc., 2500 Atlantic Ave., 
Brooklyn 7, N. Y. 

Epsco Inc., 126 Massachusetts Ave., Bos 
ton, Mass 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 


3349 W. Addison 


Freed Transformer Co Ine 1736 Weir 
field. Brooklyn (Ridgewood) 27. N. ¥ 
General Transformer Co 18240 Harwo 


Ave Homewood, II! 


Hindle Transformer Cx Inc., 40 Woods 


Church Rd., Flemington, N. J 


Keystone Products Co., 904-6 23rd, Union 


City a 
Moloney Electric Co., 5390 Bircher Blvd 
St. Louis 20. Mo 
Nothelfer Winding Laboratories, 11 Albe 


marle Ave Trenton 3. N. J 

Sola Electric Co., 4633 W. 16, Chicago 5 
rl 

Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Torwico Plectronics In 965 Freling 
huysen Ave., Newark 5, N. J 

Trenton Transformer Corp., Box 568-B, 
Trenton. N. J 


United Transformer Co., 150 Varick, New 


York 13, N. ¥ 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp 351 Water, ¢ 4 
mE 

Comar Electric Co., 3349 W. Addison 
Chicago 18, Il. 


Electran Mfg. Co., 1901 Clybourn Ave., 


Chicago 14, Ill 


Freed Transformer Co., Inc., 1736 W 


field, Brooklyn (Ridgewood) 27, N Y 
i 


Hevi Duty 
Wisconsin 


Electric Co., Milwaukee 


Raytheon Mfg. Co., Equipment Sales Div. 


Dept. 6120-EM, Waltham 54, Mass 
Standard Electrical Products Co., 224 
Third, Dayton, Ohio 
Superior Electric Co., 83 Laurel, Br 
Conn 


TRANSISTORS. See Semi-Conductor 


TUBE PARTS (Electronic). See Electr 


Tube Components. 


To communicate with any manufacturer whose name apoears 


ELECTRICAL 


in this issue use READER INQUIRY FACILITY, page 219 





MANUFACTURING 





FOR LOWER COST “FIXED” FASTENINGS 
IN BLIND ASSEMBLIES 
® ® 


ores ave OL LL 


“Clinch” Nut ready to insert 
“CLINCH” 


into hexagonal hole in metal. 
NUTS 


Shows “pilot” and hex hole 
before clinching. 
This is how leading appliance 
manufacturers get lower cost fasteners 
into inaccessible places. 





























<— (Cross-Section 


view after pilot has 

been clinched and 
bolt inserted. Can 
be locked at any 


point. (Non-locking 
nut can be supplied } 
if preferred.) 


3 
For “hard to reach” places a Gripco “Clinch” nut grew up in q 
holds tighter, wears longer, reduces mechanical failure 





























for greater customer satisfaction. Provides added 
threading depth for applying bolts to thin metals. 
Holds product rigid in its container during shipment 


e- and holds the adjustable “‘levelers” tight for product 
. installation and use. Used by leading appliance manu- 
facturers. 









NUT COM PANY WRITE FOR 


“After 50 years—still holding strong” SAMPLES AND 
310-K S. MICHIGAN AVE., CHICAGO 4, ut, FULL DETAILS 


CHECK TENSIONS in Coil Winding 


i Wire Drawing, Tinning 
Annealing, Enameling 
with the new Sax! 


. TENSION © i 
METER ' 


Quick, Automatic Trigger Action . 


TENSITRON, INC. ; military-specification wire was unsatisfactory 
HARVARD, MASS. * — because existing color foils were not effective. Then 
Some territories open for * Swift technicians went to work . . . wire marking 
qualified representatives « te allay don shen: Bales Adie 
gan to grow, right in the laboratory. esion, 
« definition,long life were so improved that leading 
. firms in aircraft manufacture, electronics, and allied 
industries proceed with confidence in the depend- 
ability of their wire marking. If you still find wire 
marking a problem, why not send us a sample of 
your wire. We will send you a lab-tested sample 
of the Swift foil that will do the job. 


Good foils deserve good presses 
like this Ackerman-Gould MM-6, 
one of our complete line of na- 
tionally known hot die stamp- 
ing presses. 


Originally marking of nylon, vinyl and other 








t peer _ wees | WRITE FOR FREE ILLUSTRATED BOOKLET 
OF Bitar rae M. Swift ¢ Sons, Inc. 
inaetaiat sn aD oe 12 LOVE LANE © HARTFORD © CONN. 


porte ' Gp NEW YORK * CHICAGO * ST. LOUIS * LOS ANGELES 
. one Cable Address: SWIFTSONS 
}ANUARY 1955 
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New Parallel-wiring Mini-SpACe Outlet 
















DESIGNED TO SIMPLIFY 
MULTIPLE-OUTLET WIRING 













































Simply pair black leads 
and white leads and con- 
nect with wire nuts 

EYELETS, RIVETS OR SPOT 
WELDS RIGHT TO CHASSIS 


| 
>a 































































































Simple Drops Minimum 

panel into space 

punch- place back of 
out fast panel 


















Leads of 14 gage UL approved 600V insulation, with length 
tailored to your specifications. 


The new Parallel-wiring Mini-SpACe is a natural adjunct to 
these Alden Mini-SpACe outlets: 


























Pre-wired Mini-SpACe 
402 ACL 


UL approved 
Up to 1100 
volts. Leads 





Solder Tab Mini-SpACe 
402 ACE 


With solder tabs 


5 we” UL approved for 
= 12 amps @ 125V 
tailored to or 10 amps @ 


your specs 250V 
Request samples. For quotes, state quantities. 


125 N. MAIN ST., BROCKTON 64, MASS. 


Detachable Miniature a d 
Line Cords Fuseholders > N 
ay we © 




















































































































Smallest 
AC Outlets 

























































































HAS IT OR CAN MAKE IT! 


“rs CARBO 


~~ 

4 
{ \ 
Y 


y ‘<) 












A Dependable Source for Everything in Carbon 








¥%& BRUSHES ... for all motor and gener- 
ator applications...carbon, graphite, 
copper leaf, gauze and metal-graphite. 























/ * WELDING ELECTRODES, WELDER BRUSHES 
7 ---Keen-Are Carbons., cored and 
heavily copper coated, for twin-are 
torches, carbon and graphite welding 
electrodes... paste, rods and plates. 
































%& EXTRUSIONS, MOLDED SHAPES OR SPECIAL 


; CARBONS designed and produced to 
S your specifications. 















































{\ * * * 

) 

COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails 


no obligation whatever. 


AB Ce AAO RU 





















































3450 South 52nd Ave. Cicero 50. Illinois 








TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

vere Products Co., Inc., Philadelphia 
25, Pa. 

TUBES, ELECTRON (Industrial) 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y 

Electrons, Inc., 127 Sussex Ave., 
ee 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Victoreen Instrument Co., 380@ Perkins 

Ave., Cleveland 14, Ohio 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty, Ave., 
Pittsburgh 22, Pa. 


TUBES, METALLIZED 
Glass, Technical 


Newark 


GLASS. See 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, Conn. 


Kanthal Corp., 3 Amelia Place, Stamford, 
Conn. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP. 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

General Plate Div Metals and Controls 
Corp., 41 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y 


TUBING, PAPER 


Cleveland Container Co., 6201 Barberton 
Ave Cleveland 2, Ohio 
Continental-Diamond Fibre Co., Newark 


13, Del 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft Wayne 2, Ind 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Il 

Stone Paper Tube Co., Inc., 900-922 
Franklin, N.E., Washington 17, D. C. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 

Bentley, Harris Mfg. Co., 1212 Barklay 
Conshohocken, Pa. 

Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn 
Continental-Diamond 

13, Del. 

Corning Glass Works, Corning, N. Y. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 

Libbey-Owens-Ford Glass Co., Fiber-Glass 
Div., 1224 Wayne Bldg., Toledo 3, Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Thompson Fiber Glass Co., H. I., 1733 
Cordova, Los Angeles 7, Calif. 

Varflex Sales Co., Inc., 309 N. Jay, Rome 


Fibre Co., Newark 


N. ¥ 

Westinghouse Electri Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

TUBING and SLEEVING, EXTRUDED 


PLASTIC 


Brand Dielectrics, Inc., 57 North, Willl- 
mantic, Conn 

General Electric Cx Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Insulation and Wires, Inc 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11. N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass 

Polymer Corp. of Pennsylvania, Reading, 
Pa. 

Rogan Brothers, 3027 N. Monticello Ave., 
Skokie, Ill. 
Varflex Sales Co., Inc., 309 N. Jay, Rome, 

N. Y. 
TUBING, STEEL. See Steel 
Grades and Forms. 


Commercial 





TUNGSTEN. See also Contacts 


Fansteel Metallurgical Corp., North © |- 
cago, Ill 

Mallory & Co., Inc., P. R., 
6, Ind. 


Indianapo \s 


UNDERCUTTERS, MICA. See Mica | 
dercutters. 


VACUUM PUMPS. See Compressors & 
Pumps. 


VACUUM TUBES. See Tubes, Catho le 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENO'D 
OPERATED 


Automatic Switch Co., 
Orange, N. J 

Automatic Temperature Control Co., Ir 
5234 Pulaski Ave., Philadelphia 44 a 

Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill 

Bristol Co., Waterbury 20, Conn 

General Electric Co., Apparatus Sales Di 
Schenectady 5, N. Y 

Gould Co., J. D., 730 E. Washington 
dianapolis 2, Ind 

Mercoid Corp., 4227 W 
Chicago 41, Ill 

Soreng Products Corp., 
Schiller Park, Ill 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


VARNISHED FABRICS. See Fabrics, In 
sulating 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave 
New York 17, N. Y¥ 

Borthig Co., Inc., George C., Box 115 
East Rutherford 3, N. J 

Brand Dielectrics, Inc., 57 North, Willi 
mantic, Conn 

Dow Corning Corp., Dept. AEI-23, Mid 
land, Mich. (Silicone) 

du Pont de Nemours & Co., Inc., E. L, 
Finishes Dept., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc 1301 
Walck Road. North Tonawanda, N. Y 

General Electric Co Chemical Div., 1} 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Irvington Varnish & Insulator, Div., of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11, N. J 

Mica Insulator Co., Schenectady 1, N. ¥ 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Zophar Mills, Inc., 117 
ee 


VARNISHES, FINISHING. See Lacquers 
Enamels and Varnishes 


VARNISHES, INSULATING. See Var 
nishes, Compounds and Resins 


V-BELTS. See Drives, Belt. 


VIBRATORS 

Aerovox Corp., New Bedford, Mass 

American Television & Radio Co., St. Pauw 
1, Minn 

Bristol Co., Waterbury 20, Conn 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


VIBRATION TEST MACHINES 


All American Tool & Manufacturing Co 
8028 Lawndale Ave., Skokie, Ill 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


VOLTAGE REGULATORS. See Regula 
tors. Voltage; Transformers, Variable 
Voltage 


VOLTMETERS. See Instruments 


393 Lakeside Av 


Belmont Av 


9551 Soreng Av 


26th, Brooklyp 


WASHERS, BEARING. See Bearings and 
Bushings 


WASHERS, FLAT. See Fasteners 


WAXES and COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp 300 Madison Ave 
New York 17, N. Y 

Biwax Corp., 3445 Howard, Skokie, Il) 

Dow Corning Corp., Dept. AEI-23, Mid 
land, Mich 

General Electric Co., Chemical Div i 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chor 
tou Ave., St. Louis 3, Mo 

Mica Insulator Co., Schenectady 1, N. 

Minnesota Mining & Mfg. Co., St. Pau! 
6, Minn 

Zophar Mills, Inc., 117 26th, 
oe, NM. YF. 


Brook! 


WEDGES and PEGS, ARMATURE 


Insulation and Wires, Inc., 3435 Che 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 \ 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 219 


ELECTRICAL 


MANUFACTURING 











SPRINGS 
_ METAL STAMPINGS 


Rely on 
. DUDEK & BOCK 


~ You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled . . . that with- 
stand stresses .. . perform under | 
the most trying conditions. Rely | 
on our free designing service. Our 
EXPERT ENGINEERS will pro- | 
duce designs that meet your exact 
needs—and save you MONEY! 






























































Sree DELI very 


WRITE — WIRE or PHONE 
for Estimates and Delivery Dates 


DUDEK « BOCK 


SPRING MFG. CO. 
2100 W. Fulton, Chicago 172, Illinois 






“H1 J PRECISION 


MADE 
WIRE, CORD & CABLE 


Runzel offers manufacturers of elect 






rical products a complete and 
prompt source of supply 

Hook-up wire, low tension shielded 
cords, lead-in wire, speaker cords 


We carry large stocks on 
hand for quick service from 
our centrally located plant 


-. wei... 


and all popular types of insulated 


wire FOR EVERY WIRING NEED 


CHICAGO 41, ILLINOIS 





FOLDING DOUBLE CUPPED WASHER LUGS | 


== Solderless moms) | 


Easy to Apply 


ae No Special Tool Needed es | 


(Oo—< One-Piece Construction 
aac o- Kept einen ee O. a 
Oa teenie Og | 








JANUARY 1955 


Single-turn. 


Center- 
tapped. Ohmages from 50 
to 100,000. 









* 


Quality plus. Goldplated 
terminals, bushings, etc 
Anodized end-plates 





% Clarostat-exclusive Series 42-900 is a 
stock item. Immediately available from 
distributor or factory. Ideal for prototype * 
assemblies or pilot runs; for lab and Continuous rotation by 
instrument usages; for rigid military re- changing stop screws 
quirements. Functional outputs obtainable © 

by resistance-loading each side of center 
tap. Extension rear shaft. Can be coupled 
to other potentiometers: to switches, ser- 
vos and other devices. 
literature on request. 


Inserted _oil-impregnated 
bearings for greater ro- 
tational life. 


* Descriptive * 


Exceeds JAN-R-19 specs 
where applicable. 


Sate a 


Transformers, Saturable 


Reactors, Chokes, Special 


Windings and Electronic 
Devices. Milliwatts to 50 
KVA, single or polyphase in 
all frequencies. 





Complete design and engi- 
neering service. All modern 
techniques, encapsulation, 
casting, military and 
commercial construction. 


And, we’ve got one asset 
you'll find especially helpful: 
WE TRY HARDER! 


Write for Bulletin 53 D 
ELECTRAN MFG. CO. 


1901 CLYBOURN AVENUE CHICAGO 14, ILLINOIS 
























































































For All Types of 























Permanent Magnet 



































Applications... 


























If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 
@ Show you how to get best performance per 


















dollar. 

@ Offer latest in materials and processing 
development. 

@ Offer inspected uniform quality to any degree 
required. 





@ Assist you in the design of the product. 



























MAGNETIC corp. 


WT CST ee mall el eahe Mleiae Ui ly es 









10007 ERWIN, DETROIT 34 





National Vulcanized 
ton 99, Del. 





Fibre Co., Wilming- 


WELDING EQUIPMENT 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥. (Are) 

Mullenbach Electrical Manufacturing Co., 


2300 E. 77th, Los Angeles 58, Calif. 

Revere Copper & Brass Inc., 230 Park 
Ave.. New York 17, N. Y. 

Utica Drop Forge & Tool Corp., Utica 4, 
a 

Westinghouse Electric Corp., P.O. Boz 
2025 Buffalo 5, N. Y. (Flexarc) 


WELD NUTS. See Fasteners 


WHEELS, BLOWER 


Master Appliance Mfg Co., Bridge & On 


tario, Racine, Wis ; 
Torrington Manufacturing Co., Torrington 
Conn, - 


WINDING MACHINES. 
ing Machines 


See 


Coil Wind- 


WIRE and CABLE, BARE 


Alloy Metal Wire Div., H. K. Portes 
Co., Inc. of Pittsburgh, Prospect Park 
Pa 

American Brass Co., Waterbury 20, Conn. 


American Steel & Wire Div., U. S. Steel 


Corp., Rockefeller Bldg., Cleveland 13 
Ohio 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y 


Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction 
rials Div., Bridgeport 2, Conn, 

Page Steel & Wire Div., American Chain 


Mate- 


& Cable, Monessen, Pa. (Stainless or 
Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind 

Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
2, N. J. 

Rome Cable Corp., Rome, N. Y. 

Ryerson & Son, Inc., Joseph T., Chicago 
Til. 

WIRE and CABLE, INSULATED 

Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 

Alden Products Co., 125 N. Main, Brock 
ton 64. Mass. 

American Phenolic Corp 1830 S. 54th 
Ave., Chicago 50, Til (X) 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn. (T) 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (BCX) 

Chester Cable Corp., Chester, New York 
(TX 

Continental Wire Cort Wallingford 
Conn AT 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. (BT) 

Essex Wire Corp., Fort Wayne 6, Ind. 
(BT) 

Federal Telephone and Radio Corp 199 
Kingsland Rd., Clifton, N. J. (TX) 

General Cable Corp., 420 Lexington Ave., 


New York 17, N. Y 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn, (ABCX) 











Inc., 26 
(T) 


Hitemp Wires Windsor Ave 


Mineola, N. Y 


Phalo Plastics Corp., Commercial & Fy 
ter, Worcester 8, Mass. (TX) 


Phelps-Dodge Copper Products Corp., F‘ 


Wayne, Ind. (ABCTX) 

Riverside Manufacturing and _ Electri 
Supply Co., 10227 Michigan Ave., Dea 
born, Mich. 

Rockbestos Products Corp., New Haven 
Conn. (AT) 

Roebling’s Sons Co., John A., Sub 
Colorado Fuel & Iron Corp., Trent 
3 N. J 


Rome Cable Corp., Rome, N. Y. (BTX) 

Royal Electric Co., Inc., Pawtucket, R 
(ABT) 

Runzel Cord & Wire 4723-31 


Co 


Mont 


rose Ave., Chicago 41, Ill 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. ¥ 

WIRE FORMS. See Springs, Coil ar 
Flat; Stampings, Metal 

WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn 


Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y 
Belden Mfg. Co., 4633 W. Van _ Burer 


Chicago 44, Ill. 

Chase Brass & Copper Co., 
Conn 

Essex Wire Corp., Fort Wayne 6, 

General Cable Corp., 420 Lexington 
New York 17, N. Y¥ 

General Electric Co., Apparatus Sales Div 


Waterbury 2 


Ind 
Ave 


Schenectady 5, N. ¥ 

Hitemp Wires, Inc., 26 Windsor Ave 
Mineola, N. Y. (T) 

Phelps-Dodge Copper Products Corp., Inca 
Manufacturing Div Fort Wayne, Ind 


Rockbestos Products Corp., New Haven 4 


Conn 

Roebling’s Sons Co.. John A. Sub. of 
Colorado Fuel & Iron Corp., Trenter 
2, N. Jd 

Rome Cable Corp., Rome, N. Y 
Sprague Electric Co., 307 Marshall, Nort! 


Adams, Mass 


WIRE, MAGNETIC RECORDING. 
Magnetic Recorder Components 


WIRE, RESISTANCE 


See 


Alloy Metal Wire Div., H. K. Porter Co 
Inc. of Pittsburgh, Prospect Park, Pa 
Bristol Co., Waterbury 20, Conn 


Driver-Harris Co., Harrison, N. J 


Hoskins Mfg. Co., 4445 Lawton Ave., De 
troit 8, Mich 

Kanthal Corp 3 Amelia Pl., Stamford 
Conr 

Ney Co., J. M., 371 Elm, Hartford. Conr 


WIRE CUTTERS and STRIPPERS. See 


Strippers, Wire 

WIRE CUTTING PLIERS and TWIST 
ERS. See Pliers & Cutters, Wire 

WIRE MARKING MACHINES s 
Marking Machine and Devices 

WIRE STRIPPERS. See Strippers, Wire 

WIRING DUCTS. See Ducts, Wiring 

WIRING HARNESSES. See _ Harnesse 
and Assemblies, Wire 

WORMS and WORM WHEELS Se 
Gears and Pinions 

WRENCHES, SOCKET SCREW. See 
Socket Screw Keys and Wrenches 

YARNS, BRAIDING and SERVING. See 
Fabrics, Insulating 

ZINC 

Federated Metals Div., American Smelt 
ing & Refining Co., 120 Broadway, New 
York 5. N. ¥ 

New Jersey Zine Co., 160 Front, New York 
. =. ee 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 219 


28 YEARS OF WIRE STRIPPING 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 


ELECTRICAL MANUFACTURING 


EXPERIENCE 


Not just 28 years of 
building one or two 
types of standard wire 
strippers, but 28 years 
of continuous research 
and development of many 
wire strippers to meet 


ever changing needs. 


Consult us about your 
wire stripping problems. 


SPEED - CRAFT 1S 
SUPERIOR BY EVERY 
COMPARISON. 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 



















Hold open wiring, 
fragile tubing, 
etc., with these 
NyGrip® plastic 
cable clips and per- 
forated strapping 
—light weight, 


flexible, strong. 
°™ 





Write for 
free samples, 
information. 


WECKESSER CO., 5256 N. Avondale Ave., Chicago 30 


FOR IMPREGNATING 


Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING Available 


Condensers, Batteries. Switch 
Base Terminals, Socket Terminals, through 


Light Fixtures. HOLO-KROME 
FOR DIPPING Authorized 


Coils, Transformers, Condensers. 


FOR POTTING “ industrial 
C 0 M P 0 U N D S Radio Transformers, Light Units, Distributors 
Loading Coils, Condensers. 
Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications, including fungusproofing 


and heat conducting. Specific data and samples will be furnished 
on request. 


BIWAX CORPORATION esi : : | 
3445 HOWARD STREET SKOKIE, ILL. THE HOLO-KROME SCREW CORP. © HARTFORD 10, CONN. 


THIS NEW-IDEA MATERIAL 
More Articles Available HAS HUNDREDS OF USES! 


as File Reprints .... 


e THREE feature articles appearing in re- 4 : E 


cent issues of ELECTRICAL MANUFACTURING Sintor dAnedibed 


EXPANDED ALUMINUM 


Lightweight and rustproof 


have been selected for editorial reprints, 
as announced on page 218 of this issue. 
The current listings also include 24 re- 
prints, previously announced, and copies 
of which are still available. Single copies The modern approach 
may be obtained without charge, along of this new-idea mate- 


with additional information on any sub- rial aie appeal to wide 
' ; ee pei awake designers wh 
ject covered in the editorial or advertising : a 

shite: desire utility and 
pages of this issue by using the beauty. 


Write today for valuable 
free sample Pak...try it 
in your designing plans! 


Reader Inquiry Facility, page 219 
A 

rr: . . . quelity 
This service is available to readers to whom endorsed . 

i CE MI a Kindly send request on 
copies of ELECTRICAL MANUFACTURING ar¢ Industries | company letterhead, indi- 
addressed, as well as engineers who are a cating your position. 
included in the regular monthly routing. 


BRITISH INDUSTRIES CORPORATION 
364 DUANE STREET » NEW YORK 13, NEW YORK 


JANUARY 1955 
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NIPPERT 
commutators 


gy 


TT Me Me lil: P 





Three words that tell the 
standard-setting story of 
Nippert commutators and 
slip rings. Nippert engineer- 
ing know-how is at your 
service to help you solve 
your commutation problems. 
Sizes from 7/16 to 4”. 


Write for details, today! 


be 
NIPPERT 


Electric Products Co. 


1759 W. Mound St 
feria eltry 


dalelal 
23, Ohio 


RA-1116 





A’G’A Div., Elastic Stop Nut Corp. of 
America 307 
Acme Electric Corp 282 
Acme Wire Co., The 320 
Acro Manufacturing Co. 162 
Adams & Westlake Co., The 23 
Advance Electric and Relay Co. 221 
Aircraft-Marine Products, Inc. 50, 51 
Akron Porcelain Co 306 
Alden Products Co. 314 
Allegheny Ludlum Steel Corp. 251 
Allen-Bradley Co 287 
Allied Radio 150 
Allied Research Products, Inc. 232 
Allis-Chalmers 416 
American Brass Co. 151, 152 
American Electric Motors, Div. of Ameri- 
ean Electronics Inc. 168 
American General Thermostat Corp. 266 
American Lava Corp., A Sub. of Minnesota 
Mining and Manufacturing Co. 11 
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When you are 


SICK 


you go toa 


DOCTOR 


FOR 


ELECTRICAL 
INSULATION 
PROBLEMS 


why not use the 


FIFTY YEARS’ 
balanced experience of 


ACME WIRE CO.? 


Do you know these Acme Wire Co. products: 


V Magnet Wire 

V Coil Windings (Electrical) 

V Varnished Insulations (Electrical) 

V Insulating Varnishes and Compounds 


(Electrical) 


SPECIALISTS FOR A HALF-CENTURY 
IN THE FIELD OF DEPENDABLE 
ELECTRICAL INSULATIONS 


BRANCH OFFICES 


NEW YORK CHICAGO 
92 Liberty St. 884 N. Halsted St. 


CLEVELAND ROCHESTER PHILADELPHIA 
National City Bank Bldg. 82 St. Paul St. P.O. Box 346, Bryn Mawr 


ST. LOUIS MINNEAPOLIS 
3815 West Pine Blvd. 1645 Hennepin Ave. 


Aeme Wire 


THE ACME WIRE CO. NEW HAVEN, CONN. 
Magnet Wire @ Coils @ Varnished Insulations @ Insulating Varnishes and Compounds 
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THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 





DYNAMIC UNIBRAKE MOTORS 


In Master Type D Unibrakes, dynamic braking is 
obtained with a unique, patented brake winding 
superimposed on the stator winding of any Master 
single phase or polyphase AC induction motor. This 
provides dynamic braking for AC motors with no 


outside source of DC current required. 


ADVANTAGES. Type D, Dynamic Unibrakes are very 


simple and compact, and as the brake has no mov- 


ing parts, there is nothing to wear . . . nothing to 
adjust . . . braking torque remains uniform. 
SIZES. Now available up to 30 horsepower . . . larger 


ratings are being developed. Master Gearmotors 
and variable speed drives can also be supplied with 
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MAGNETIC UNIBRAKE MOTORS 


Type M Unibrakes have electro-magnetic brakes of 
the friction disc type built into a continuation of the 
motor end cover, on the end opposite the regular 
shaft projection. Electric brake and motor form a 


compact, integral unit. 


ADVANTAGES. Type M Unibrakes are ideal for 
applications where quick or controlled stopping is 
required. They are particularly desirable on such 
applications as elevators, hoists, inclined conveyors, 
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SIZES. Available from % to 150 horsepower and 
for practically any type Master motor. Master Gear- 
motors and variable speed drives can also be sup- 


plied with Type M Unibrakes. 
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MAKES 1 PART OUT OF FOUR 


... saves money 


The one-piece brass forging shown here replaces a built-up part, 
formerly made of a screw-machine part, a forging, and two rectangular 
bars, assembled by four silver-soldered joints. The latter in turn 
replaced an iron casting, which was more expensive than expected, 
due to rejects. The part goes into a visible force-feed lubricator, 
which can operate at several thousand psi., and can be controlled to 
feed just a drop at just the right time to such equipment as Compressors. 


We suggest you look into forgings of copper, brass, other copper 
alloys, aluminum alloys. The forging process produces parts that are 
dense, non-porous, have many design details accurately and smoothly 
executed, require a minimum of machining. Revere knows a great 


deal about the forging of non-ferrous metals. In the case shown here, Partially-machined brass forging for 


we collaborated closely with the customer in designing the part so sight feed of force-feed lubricator. 
it could be forged in one piece instead of being assembled out of four 
different items. The result is a better part, and appreciable economies. At tap, Cepatng Dawing New Ges 
part formerly was assembled out 
For information about forgings, see the nearest Revere Sales Office. of four different pieces. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 
Malls: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich.; 


Los Angeles and Riverside, Caltf.; New Bedford, Mass.; Rome, N. Y.— 
Sales Ofiices in Principal Cities, Distributors Everywhere. 





